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IN THE CIRCUIT COURT OF THE 
11th JUDICIAL CIRCUIT, IN AND 
FOR DADE COUNTY, FLORIDA 



CASE NO. 94-08273 CA (20) 


HOWARD A. ENGLE, M.D., et al., 
Plaintiffs. 


v. 


R.J. REYNOLDS TOBACCO COMPANY, 
et al.,y | 

"-l Defendants. 


M 




1221 Brickell Avenue 
Miami, Florida 
December 11, 1997 
Thursdayr 2:40 P.M. 



.DEPOSITION OF HUGH GILMORE, M.D. 



Taken before Richard O. Applebaum, 
Shorthand Reporter, Notary Public for the State of 
Florida at Large, pursuant to Notice of Taking 
Deposition filed in the above cause. 




25 


KLEIN, BURY & ASSOCIATES, INC. 


http://legacy.library.ucsf.e^uyticKegrtHfatf)0)^pctiv.industrydocuments.ucsf.edu/docs/pkxl0001 


51960 3425 


2 


APPEARANCES: 




hMMm> 


iW 



STANLEY ROSENBLATT, ? A. 

By: JOHN HOAG, ESQUIRE 

on behalf of the Plaintiff. 

SHOOK, HARDY & BACON 
By: DONALD KEMNA, ESQUIRE 

By: RICHARD MOLLISON, ESQUIRE 

By: NANCY JOHNSON 

on behalf of the Defendant/Lorillard. 
CARLTON, FIELDS 

Jn DOUGLAS CHUMBLEY, ESQUIRE 
gw^behalf of the Defendant/RJ Reynolds. 


HERT, PRICE & RHOADS 
WILLIAM DODDS, ESQUIRE 
behalf of the Defendant/Philip Morris. 






DIRECT 


CROSS 


1 fltopp. 

Hugh Gilmore, M.D. 
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Thereupon: 

HUGH GILMORE, M.D. 

was called as a witness on behalf the Defendant and, 
having been first duly sworn, was examined and 
testified as follows: 

DIRECT EXAMINATION 



fiSij 





Q. (By Mr. Hoag) state your name for the 
record, please. 

Hugh Gilmore. 

First name is Hugh? 

H-U-G-H. 

And have you ever been deposed before? 
Yes, I have. 

How many times? 

A lot. Over 30. 

Over 30? 

Is it even more than over 30, like 40, 

Imwwwawj 

50? 







A. Probably, yes. 

You're talking about over a -- what 


m . 

period of 

time? 


22 

A. 

Twenty- 

five years. 

23 

Q. 

Is that 

since you've been a physician? 

24 

A. 

Since I 

■ve been in practice, in private 

25 

practice. 
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Q. How many times have you been deposed in 
tobacco-related cases? 

A. Never* This is the first time. 

Q. The other cases that you were deposed in, 
what were they about? 

A. They're almost all workmen's 
compensation. 




I practice cardiology. 

They usually are related to workmen's 


compeng «tj ja&i - 



And specifically as it relates to 
cardiojPPfiiRand nothing else? 

Ai ; Yes. 

This would be related to individual 



& 



Q. 


people would have? 

Yes. 

Is this the first class action lawsuit 
testified in? 

Yes. 

When I say class action, do you know what 


Z mean? 

A. Vaguely. It represents a lot of people, 

most of whom are not here. You pick a few people and 
say that they represent a class of people. 

Q. Now, you've been listed as an expert 
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witness in the Engle case. 

Do you know what the Engle case is about? 
A. It's about somking-related diseases. 

But I really know only the case of 
Frosene Stevens. 







1 

pO 

14 

mu 



q. So you've looked at one medical file, and 
that's Frosene Stevens' medical file? 




prepare 


Have you looked at anything else to 
self for this deposition today? 

I have some reprints that were sent to me 


as part[orl:he cases. 


ft . 


Steven 



provid 




Okay. 

And there's a deposition of Frosene 


what reprints were sent to you or 
you? 


I have them. 




™ ™ Should I name them? 

Q. Please. 

A. Evaluating Coronary Heart Disease Risk by 
Hoeg, H-O-E-G? inflammation. Aspirin, and the Risk of 
Cardiovascular Disease in Apparently Healthy Men, by 
Ridker, R-I-D-K-E-R; Changing Mortality from Coronary 
Heart Disease among Smokers and Nonsmokers over a 
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-A- 



20-Year Interval, by Scheldt, S-C-H-E- I-D-T; chronic 
infections and Coronary Heart Disease, Is Three a 
Link? By Danesh, D-A-N-E-S-H; Commentary on Can We 
Treat Coronary Artery Disease with Antibiotics? It*s 
an editorial. Inf lamination, Atherosclerosis and 
Ischemic Events - Exploring the Hidden Side of the 
Moon, from the New England Journal, Maser, M-A-S-E-R. 
0. And who provided you with those? 

shook, Hardy and Bacon. 
jBrfrl The law *irm? 

Do you remember who it was from that law 
ovided you with those? 

r - ? 

#P^ bJftgd No. 

How long ago were you provided with 


those?I 




Less than three months. I would say two 



monthsCHH^ 

yj 


wj 

Q. 

Did you specifically request those 

ftcu 

articles? 


m. 

A. 

No. 

22 

Q. 

Do you know who selected those articles 

23 

to provide 

to you? 

24 

A. 

No. 

25 

Q. 

Can I see those? 
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A. (Witness proffers.) 

Q. All these articles appear to have been 

published in 1997; is that accurate? 

A. I believe that's true. 

Q. Do you have files with any other articles 

related to coronary heart disease? 

A. No. 



are th 
journa 
and jo 
correc 


t^FFry 





So these articles that you've just named 
articles you have in your files that are 
cles and/or letters concerning - letters 
articles concerning heart disease; is that 


£2 

were 

all. 




MR. CHUMBLEY: Object to the form. 

These are the only articles I have that 



pllllilF 


o me relative to this case. 

1 don't have any files of articles at 


Are you relying on these articles in any 
way for any portion of your expert testimony? 

A. I read the articles. My opinions were 
formed before I read those. I read those to increase 
my fund of knowledge. 

I don't believe these articles influenced 



my opinion. 

Q. Did you bring anything else with you 


KLEIN, BURY & ASSOCIATES, INC. 

http ://legacy.library.ucsf.e^ticKegiK[l?pBtf)0)^pctiv.industrydocuments.ucsf.edu/docs/pkxl0001 


096is 



8 


1 today? 

2 ... A. I have the deposition, the records of 

3 Frosene Stevens, and the amount of money I've been 



paid for reviewing these records. 

Q. I'd like to see that. 

A. (Witness proffers.) 

Q. What I'm looking at now is, I guess, your 

billing record for review of medical records. It says 
six ho medical records review. 

is this the extent of your billing to 
date tojt$£ • client in this particular case, meaning 
the En se? 

|jgjggj[ There's a conference that's not included. 

It's the extent of the record review. 

So there'8 other billing -- 
There's another bill for a conference. I 



don't 
of con 



er for how many hours, probably four hours 


ce. 


Those articles that you've just named, 
I'd like to get them marked as an exhibit, composite 
Exhibit, Composite Exhibit One for purposes of this 


deposition. 

Now, the billing record that you showed 
me, I'd like to get that marked, too, as Exhibit Two. 
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(Whereupon, the above referred to 
documents were marked as Plaintiff's Exhibits 
Nos. One and Two for Icenti t ication.) 

Q. The first date on the medical record 
review is March 7, 1997, 

Was that on or about the time you were 



first asked to review the medical records for Frosene 
Stevens? 



Yes. 



Who asked you to«do that? 

Shook, Hardy and Bacon. 

Which is the law firm representing one or 
tobacco companies; correct? 

Yes. 

Do you know which tobacco companies they 

No, I don't. 

Do you know which attorney from Shook, 


Hardy and Bacon requested that you review Frosene 


flu 

Stevens medical records? 


JEL 

A. 

No, I don’t. 


22 

Q- 

Do you know why 

you were asked to review 

23 

her medical 

records? 


24 

A. 

To form an opinion regarding the 

25 

relationship 

between tobacco 

smoke and heart disease. 
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ft. 


22 

23 

24 

25 


Q. Did you specifically request her medical 
records or did someone select those medical records to 
provide to you? 

A. Somebody else selected them and provided 




them. 

Q. Do you know how many depositions of class 
representatives have been taken so far in the Engle 
case? 

No. 

Do you know how many medical records of 
differe J g^ s3 j$i.ass representatives have been provided to 
defense T"cou) isel in the Engle case? 

No. 

Do you know why the only medical records 
you wei^TOUked to look at was the medical records of 
FrosenJ^St^vens? 

NO. 

Other than the deposition of Frosene 
Stevens, did you read any other depositions in any 
other case or in the Engle case to prepare yourself 
for this deposition today? 

A. No. 

Q. I think you answered it, but you have - 
you are not serving as an expert in any other 
tobacco-related case at this time; is that correct? 
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o> 



MR. KGMNA: Objection. 

To the extent that your question may 
request information on matters that Dr. Gilmore 
is acting as a consultant but not a testifying 
expert or disclosed expert witness, I instruct 
him not to answer. 

To the extent that he can recall any 
other matter where he has been formally 


osed as an expert, he may answer the 


This.is the only case that I'm listed as 


an expert 



I was listed as an expert on a case 


flgyip with a Medicaid payments. 


expert 





When were you first contacted to be an 
consultant in any medical - in any 


tobacceuxfejated case? 



I believe January, '96. 


Q. Who contacted you at that time? 
A. Shook, Hardy and Bacon. 

Q. Do you remember what attorney or 
attorneys contacted you? 


A. No, I don’t. 


Q. Do you know how you came to be contacted? 
A. No, I don't. 
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Q. Do you know anyone -- 

Prior to the time that you were contacted 
by Shook, Hardy and Bacon, did y^u know anyone who 
worked at Shook, Hardy and Bacon? 

T? 

A. NO. 

Q. Do you know anyone who works for any 

tobacco company? 

A. No. 

By that I'm also including whether or not 




you kno^anlone who works for any law firm that 
represe nts tobacco company? 


NO. 

Have you ever done any research — 
t. 

Have you ever published any research 
ed in any way to tobacco and health? 






that's 



^SUlF No * 


23 

24 

25 


Other than the research you've done since 
being contacted by Shook, Hardy and Bacon in 1996, had 
you done any literature review or research of any kind 
whether it was published or not that was related in 
any way to tobacco and health? 

a. Never done any research. 

If you mean have I ever reviewed papers 
or read papers, I read the standard cardiology medical 
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1 journals, some of them dealing with tobacco and 

2 -health. 



Q. What medical journals do you read? 

A. I read the cardiology journals, American 
Heart Journal, New England Journal. 

Q. When you say that you read the cardiology 
journals, what journals are those? 

A. The American College of Cardiology and 
CirculaStftiSl American Heart Association. 

You read those on a regular basis? 

1 would say fairly regularly. We get 
them ii library and I go to the library nearly 

id scan the journals. 

So are you saying to the extent that 

lany articles in any of those journals 

* 

I tobacco and health, you would most likely 
have a finish st seen those prior to the time you were 
contac^^rty Shook, Hardy and Bacon? 

A. Well, I won't say that I saw most of 




them. I've scanned the indexes and I read the 
articles that I think are pertinent to my practice. 
That would be true before they contacted me and since 
they've contacted me. 

j 

Q. Okay. You've been practicing cardiology 
for approximately 45 years? 
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22 

23 

24 

25 


A. It's not really 45. I finished medical 
-school in '50 and I went into private practice in '69. 
I’ve been practicing privately since 1969. I worked 
full time at the medical school as a cardiologist from 
56 to '69. That's the University of Miami Medical 
School. 


Q. 



What is your date of birth? 

1926, February 4th. 

Where is your private practice located? 
I'm in .\\9 west building at Cedars 


Med i c a J^&aflrt er. 



Do you still do any teaching? 

Yes. 

On a part-time basis? 

It'a,, volunteering. 

What’s the nature of the teaching you do 


now? hmmJ 


I give a lecture to the students on risk 
factors in coronary heart disease. It's to the 
students who are electing to rotate through 
cardiology. It occurs about once a month, probably 
not that often, maybe once every five weeks. 

Q. How long does that lecture last? 

A. One hour. 

Q. Do you use any materials? 



KLEIN, BURY & ASSOCIATES, INC. 


http://legacy.library.ucsf.efiU>tiGt/eghOtpEBQCWpfflWv.industrydocuments.ucsf.edu/docs/pkxl0001 


51960 3438 



15 


A. No. 



10 


>» 

14 




Q. Just kind of off the top of your head? 

A. It's informal. I usk them, we go through 

it off the top of my head. 


What are the risks factors for coronary 


heart disease? 


Are there? 


Q. What are they? 



statist 


heart d 


They are things that have shown a 
relationship to an increased incidence in 





Do you want me to name them? 


Yes. 


hypertt 


Age; gender; family history; smoking; 
i; abnormal lipids; abnormal glucose 


toleraifc@7“tiigh uric acid. There are others, but 


those 


.■■■_ 


e most widely recognized. 

Homocysteine, I guess we should put down 


now. Homocysteine is another one. 


Is that all of the major ones that you're 


aware of ? 


A. Those are the big ones. 

Q. When you say big ones, what do you mean? 

A. That means that play - that they are 

either well studied or that they have a substantial or 
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CT 1 







pQ 


14 



P» 



significant statistical association, 

Q. In family history, what do you 
specifically look for? 

S'*!*. 

A. The presence of heart disease in a parent 
or sibling, but usually it's the parents. 

Q. When you say usually it’s the parents, 
what do you mean? 

A. The siblings are usually disease free and 

K, 

the par|§g!$!^ usually have the disease when the family 
histor >ositive. Sometimes the siblings are 

well, but it's the parents that are the 
iactor. 

When you say the major risk factor, can 
that? 

No. 

Let me clarify what I mean when I say 
quanti . Two, three, ten, like for smoking under 

certai fcumstances the risk factor might be as high 





© 

as 20 or more 

; correct? 


fo^ 

A. 

No. I don't know 

what you mean by 20 or 

fsk. 

more. 



22 

Q. 

For lung cancer? 


23 

A. 

I thought you meant heart disease. 

24 

Q. 

To explain what I 

mean I'm using that as 

25 

an example. 
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§§§j|§§|||§life 



* 2 - 


JO 


14 

m ag< 

TZS 

M \ 

it dep 

QLJ 

non-mo 


pafafei 


A. I see. 

I understand then. 

I mean that the relative risk would be 
20 times more in smokers than in nonsmokers. 

Q. Under certain circumstances, would you 
agree that that’s true? 

A. Yes. 

Q. So as far as family history is concerned, 

one or parents having a history of heart disease, 

can yo ur^gTah 1 1 fy that in the same manner it can be 
quant if^l^g|Pf or a smoker and lung cancer? 

MR. KEMNA: Objection to the form. 

You really can’t, because it depends on 


■Tj£ 




|rikf» hich the parent developed the disease and 
on whether it's a modifiable or a 
ble risk factor in the parents. 

I don't know of any literature that 
documelWtthe relative risk of having a parent with 
coronary heart disease. 







22 

23 

24 

25 


Q. Unless you divide it down further by 

looking at the age, history, and whether they have a 
modified risk factor? 

MR. KEMNA: Objection to the form. 

Q. Is that right? 

A. Yes. 
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If it were possible to do that. 

I don't think it’s possible to do that; 
that is, in most of the studies they say well, if the 
father had definite coronary heart disease or probable 


or he's still living after the age of 65, he probably 
didn't have it. 

It's a guessing game. There are no 
reliable figures that I know of to give you a relative 
risk. 

Do they also look at - when you say 



modifies j*;?? modifiable, do you mean, for example, if a 
family kmemlja er had heart disease but was also a heavy 
|M|cer^^^they didn't smoke it would have been 


PNifi 


facto 



is that what you mean? 

Exactly. 

^ Smoking is considered a modifiable risk 

So smoking is considered a modifiable 


risk factor? 


A. Yes. 

Q. So when you look at family history, you 

would also - family history of heart disease or 
coronary heart disease, you'd want to look at whether 
or not the family member who had the heart disease was 

a smoker? 
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A. Right. Whether he was a smoker or not. 

Q. Would there be anything else you’d want 
to look at? 

v A. Yes. All the risk factors I named. 

You'd like to know whether he has high 
cholesterol, abnormal lipids, diabetes, overweight, 
sedentary activities, et cetera. 

|0. T ^ there any particular sibling that 

makes jfjjPmore likely - not sibling. 

r-r-l 

WaW is there any particular parent, father or 
mother makes it more likely that one will 



contrad^Agart disease as a child? 

S3 jjf MR. KEMNAt ejection to the tone. 
Not to my knowledge. 


I thin 


was - 



I want to make sure that you understand - 

vawefifcrc.-- 

did understand, but let me make sure. 

By that I mean, if the person's mother 
history of heart disease, is it more 
likely that the child will have heart disease than if 
the person's father had heart disease? 

MR. KEMNA: Objection to the form. 

A. Again, I think 1 understand what you 

mean. 

Comparing the two parents, not that the 
child has the heart disease but will develop heart 
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disease, again, my answer is, I don’t believe there is 
any difference. I don't know of any studies that have 
shown that difference. 


Now, the second one you mentioned was 


smoking. 


i...-r 






Can you quantify the risk factor for 


smoking and heart disease? 



MR. ::2MNA: Objection to form. 


MR. CHUMBLEY: Join. 


I can tell you the relative risk, which 


is genfrjjrly, you compare smokers to nonsmokers and 


it's u 





Mid 

T5 


pack a 


pack 


smoked? 




y people who smoke a pack a day, and the 
sk ranges from 1.3 to 1.8 or 9. 

That would be for people who smoke one 


The studies generally would be, yes, one 


And it depends on how many years they've 


MR. KEMNA: Objection to the form. 

It does depend on that, yes. 

But I can't give you a time period that's 


critical 


Why are you unable to do that? 


I don't believe that the studies have 
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been able to show a cumulative effect. 

The risk factors for smoking are 
primarily in current smokers and it’s less related to 
their past exposure to smoking. 

Q. I'm not totally sure what you just meant 
by what you said. Let me try to rephrase it and tell 
me if I'm understanding it. 


Sure. 

If a person is a smoker right now, if 
jing one pack a day right now, it's really 
[nificant whether they've smoked for 20 
straigh |rs or ten straight years or five straight 
significant factor is whether they're 
^spaa^lng ^i^ t at the time they have or contract heart 
diseas that what you said? 

MR. KEMNA: Objection to the form. 

I’m saying that the most important factor 
Ln general agreeing with that, that the 
risk of smoking is primarily related to the current 
smoking. 



- yes 



Now, how did we arrive at the diagnosis 
of heart disease? 

One of the definitions of coronary artery 
disease is sudden death, people who drop dead suddenly 
are presumed to have coronary disease. They're 
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included in these studies in which you're saying they 
had coronary disease. So, in other words, it doesn't 
have to be chronic 20 years, it can be current. 

Q. So you don't know of any increase in risk 
for a smoker who has smoked 30 years as opposed to a 
smoker who just started to smoke two days ago, as far 
as risk of contracting any form of heart disease? 

MR. KEMNA: Objection. 


is that correct? 


Well, ; - obviously there's no studies 
i>wn people who have smoked two days versus 



who havi 


people yno pave smoked 20 years, 




The general gist of your question is, 
n play a role in coronary artery disease 


risk? 



that 


smoked 


d PEWiPf: 

_NM 


I believe that it does play a role, but 
s modified by the current status. If he'd 
20 years and then stops for a year, it 


changes the relative risk. 

.... 

Q. _ And in what way does it change the 
relative risk if one stops for a year? 

A. The relative risk goes down. 

Q. By how much? 

A. Well, it’s thought that within two years 
the relative risk may be almost as much as if you 


KLEIN, BURY & ASSOCIATES, INC. 


http://legacy.library.ucsf.e^tidfegrtHfstf)0)^pctiv.industrydocuments.ucsf.edu/docs/pkxl0001 


096IS 



23 


hT5 






never smoked at all. So, in other words, over a 
period of two years most of the risk is probably gone. 

Q. But if you don't ever really stop smoking 
for any reasonable length of time, then the duration 
of the smoking does increase the likelihood of heart 
disease; is that correct? 

MR. KEMNA: Objection to form. 
jk. I believe that's true. 

1^ How about the amount that you smoke; for 
exampl talked about one pack a day and what 

you' ve ^^^ rlbed or discussed as. being the relative 
risk oW&iiueen 1.3 to 1.8 to 1.9 for one pack a day. 

Does it change if someone averages two 
p^ks I^SS^garettes per day? 

MR. KEMNA: Objection to form. 
pvT“"^ I believe it changes, but I can't give 




fi^^SSi. 


Do you have any ballpark estimate of what 
the figures would be if one averages two packs of 



cigarettes 

per day? 


a 

A. 

No, I don’t. 


22 

Q- 

How about three packs 

of cigarettes a 

23 

day, Is your answer the same? 


24 

A. 

The same. 


25 

Q. 

You know it's higher. 

but you don't know 
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jn y^ 


mm 



ps§# 

r 7 \ 


Isy 

fiL 


how much higher; is that correct? 

MR. KEMNA; Objection to the form. 

A. I don't know it. 

I believe that it's higher. 

Q. On what do you base that belief? 

A. Experience. It seems to in me in my 
practice that patients who smoked more than a pack had 


a higher risk. 







cigare 


elevat 


r 

fusing^ 



What about hypertension? 


That's a risk factor. 


And by hypertension, what do you mean? 
Elevated blood pressure. 

Can cigarette smoking cause elevated 


I don't believe so, no. 


Do you know if there's anything in 
nicotine or anything else, that causes 
ood pressure? 

Well, nicotine temporarily in some people 


can increase blood pressure. 

Q. Okay. 

A. When I said temporarily, 1 mean while or 
for a short time after they smoke the cigarette. 

Q. If someone smokes cigarettes, chain 

smokes cigarettes throughout an entire day, do you 
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know whether or not that would elevate their blood 
pressure for the entire day? 


First of all, it wouldn't occur in 


everybody, 



f 7 



hi 

in W 




In those people where this does occur, 
the more they smoke, the greater the exposure, and 
then they develop tolerance to the drug, nicotine, and 
they're,less likely to have a chronically elevated 
blood plpflsure • 


I would, 


blood 





mmm 

nnt 

Q . 


If you say a chain smoker smokes all day, 
he probably doesn't have any change in 
ire caused by the cigarette smoking or 





Are you speculating or do you know that? 

^ I think it's an individual thing. 

I'm saying it's an educated estimate that 
ts who chain smoke don't develop 


most p 


hypertension from chain smoking. 


Have you done - do you know if there's 


any research that verifies that? 

A. No, I don’t. 

Q. So you're just guessing? 


A. Yes. 


Q. And can you quantify how hypertension 
increases in your opinion the risk for heart disease? 
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A. The relative risk again? 

Q. Yes. 

A. It’s about the same. It’s under two. 

It's under two. It's a little bit more than cigarette 
smoking. Again, it depends on the duration and the 
elevation of the blood pressure. 

Q. When you say two, what level of 
hypertension does that risk factor of approximate’y 

j 

two coi|$$®it! with? 



MR. KEMNA: Objection, form. 

Greater than 150 and greater than 90, 


modera 


t jsetagbMb ertens ion. 

That' s moderate. 
juib^f What is higher? 



I don't know how you rate it. 

What do you call higher than moderate? 

MR. KEMNA: Objection to the form. 

It depends on age and somewhat on gender. 
Usually over 170 would be more than 


moderate and for diastolic over 110. 

Q. Does that increase the risk ratio or risk 
factor to more than two? 

A. Yes, but I couldn't give you the figure. 
Q. Again, all these questions I'm asking you 
are related to heart disease and no other diseases; 
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correct? 


ToiJ 










A. That's correct. 

Coronary heart disease, really. 

Q. So you think it’s a factor higher than 
two, but you're not sure what it is? 

A. I said it’s around two. 


a mode 


change 


a . 

rgWl 

p§4 


It still stays at around two? 


’h-huh. 


So that the elevated - once it gets to be 
.evel of hypertension, the risk doesn't 
:ar as you know, if the hypertension level 


or the ^blood pressure level increases to above 


? - 


the fi 


figure 




that correct? 


No. It does increase, but I don't know 
I'll going to say around two is the 
I know for across the board hypertension. 
Okay. 

I don't know of any studies or figures 


documenting that the greater the blood pressure, the 
higher the risk. 

Q. Abnormal lipids, what does that mean? 

A. High cholesterol. 

It counts a lot of different lipids. HDL 
and LDL, but we're just going to say abnormal lipids. 
Q. Does it matter whether it's LDL or HDL? 
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1 

2 

3 

4 
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pffi 


14 





IS 


In 


22 

23 

24 

25 


A. HDL are thought to be protective and LDL 
is thought to he harmful, and total cholesterol Is 

thought to be harmful. And there are other lipids 
tha£ we don't generally measure that are thought to be 
harmful or beneficial. 

Q. Is there anything in cigarette smoke that 
effects the cholesterol level in one direction or 


another? 








No. 

What would be an abnormal lipid level? 

If the cholesterol Is over 200. 

The total? 

Uh-huh. 

For the LDL, over 160. 

Okay, 

La. ^ And for the hdl, if it’s under 30. 

IE the HDL is significant higher than 30, 
that' aj go od thing? 

A. Yes. 

Q. A good thing meaning though it's 

abnormal. It actually decreases the risk for heart 
disease; is that correct? 

MR. KEMNA: Objection to the form. 

A. It decreases the risk. 

Q. Even though it's abnormal for the HDL? 
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1 

2 
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22 

23 

24 

25 


A. When I say over 30 is normal, 65 to 70 is 
generally considered up to normal* That’s still 
normal. Above that is within the upper five percent 
and,therefore, just by logically we think of the lower 
five percent and the upper five percent as abnormal. 

It doesn't mean necessarily bad. 

The answer to that question is, if it's 
over 65* or 70 it's probably abnormal, but because it's 
not avejrage it’s probably beneficial and not harmful. 

And how does the not beneficial abnormal 
lipid ci fall out as far as the risk factor is 




concern|j^H>r heart disease? 

r t $ 




H 



MR. KEMNA: Objection to the form. 

The risk ratio has generally been said to 

*»• 

be about >W o, also. 

There's now a lot of publicity and 
evidenclpsspifying that for every one percent change in 
the H^^ ^ you get a two percent^change in the risk of 
heart disease. So that If you lower the serum 
cholesterol by one percent, presumably you reduce the 
risk by two percent. 

Q. To just put it in other terms, tell me If 
this is right, if you have a total count - for the 
lipids, if you have a total count of 150, that - would 
that then decrease your risk by 25 percent? 
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MR. KEMNA: objection to the form. 

I can't say that that’s the way it’s been 


30 


done. 


What you're saying makes sense based on 


what I said. 



”10 3 



pJO 

14 

T 3 



£5 

FgJ 

o 

t(y 


The way they’re deriving this evidence is 
by saying if you lower the serum cholesterol from 300 


by 10 percent, which would be 30, that you would 


reduce 


percent 



hance of getting a heart attack by 20 


The abnormal glucose tolerance -- 


That's diabetes. 


ft .. 

r™T 


So people that are diabetic are at 


sk for heart disease? 



S That’s right. 

If they have a family history of 
diabet|^^^hey're at increased risk of heart disease. 

When you say family history, does that 
include siblings or are you just including mother and 
father? 

A. It would be anybody, but mother and 
father would be the most important. 

Q. When you say anybody, it would be 
grandparents -- 

A. Grandparent or sibling. 
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Q. Would it go any further than that? 

A. Well, further than that it's so hard to 

document. 

It would probably be important because it 
often skips generations. The grandparents are very 
important, but the great grandparents might not be so 
important. 


factor? 



How much does that increase the risk 


emei 


I can’t give you a figure. I don't know. 

<$^00$ Has that been published anywhere? 

pilillllil 

K There are a lot of studies showing an 
sk. I don’t remember any percentage 
^^a^lative risk. 

Do any of these - back up. I’m going to 

back utf? 

You've heard the concept of synergism? 

Yes. 

What's your definition of synergistic? 
That the sum of the parts is greater than 
just adding them together. 

Q. For example, do you know whether people 
exposed to asbestos and people who are cigarette 
smokers are at greater risk for lung cancer than 
people who merely smoke cigarettes? 
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MR. KEMNA: Objection. 

A. I’m not an expert on that 


I believe that to bo true. 


Q. That would be an example of synergistic 


effect; correct? 



F ir? 


14 



Mill 

p3 

nn 


m, 

ZTl , 

■ 


A. Well, in my mind synergism would mean 
that the incidence of people who smoke and have 
exposure to asbestos is greater than the incidence in 


those e 


exposed 


exposur 


j 



d only to asbestos plus those who are only 
igarette smoke. 

In other words, if the risk in asbestos 
five percent and smoking is five percent. 


iofUlS^ho are exposed to asbestos and smoking 
ic lSjL&f percent f but it's 15 percent, that's 


synergi 



Or it might be even higher than that? 
It might be even higher than 15, but 


would oe jgrje ater than ten. 

Q. Do any of these risk factors that you've 
named for heart disease have a synergistic effect with 
one another? 

A. It's thought that they do. 

Q. All of them or just some of them? 

MR. KEMNA: Objection. 

A. I don’t know. 
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1 Q, when you say it’s thought that they do, 

2 what do you base that on? 

3 A. Well, there are studies that show that if 

4 you^have two risk factors it’s greater than having the 

5 addition of the two individuals ones only. 

There's a clustering of risk factors, so 



O. j 

ET* 



tT? 




14 



13 



that people who have one risk factor often tend to 
have other risk factors, so it’s hard for me to say 
that thfcgFPjust synergism or whether if you added the 
two tog||Jj^||. I don’t know the answer. 

^ A 

Okay. 

But there is a clustering. 

Whether it’s synergistic or not, I 
tify. 

You don’t know - whatever the numbers may 
be, yoij *’ t know what they are? 

That’s correct. 

And whether it’s all of these factors 
together or just some of 'them that are synergistic. 



■Wt 

r ? 



fjy 

you don’t 

know that either; correct? 



MR. KEMNA: Objection. 

22 

A. 

Right. 

23 

Q. 

You said that’s correct 

24 

know; correct? 

25 

A. 

I do not know. 
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Q. I’m not sure I'm pronouncing this one 
right; high uric acid? 

A. I just mean elevated uric acid. 

I don’t know the relative risk nor can I 


tell you the level at which it becomes a risk. 

Q. Well, what is uric acid? 

A. It’s a product of protein metabolism. It 
probably represents an abnormality In protein 



S3 


metabolfe*8@^ Uric acid probably represents an abnormal 
proteinjj^gn^bol ism. 

If you know, what percentage of the 
general ^ popu lation suffers from high uric acid? 

I don’t know, but it’s small. 

When you say small -- 

The common disease associated with high 
gout. 

It's simply a statistical correlation 
that p^^^^ who have an elevated uric acid have a 
higher rate of coronary disease. 

And no efforts have been made by medicine 
to screen people for high uric acid and give them a 
medicine to lower it as a preventative measure. 

There's no evidence that reducing the 


uric a 



24 uric acid lowers that risk factor. 

25 q. When you say that the percentage of 
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people with high uric acid is small, less than five 
percent? 

A. Probably. 

Q. Do you know whether it's less than one 

percent? 

A. I think it might be one percent or two 


percent. That would be a guess. 

Q. < '*> for those perhaps one or two percent 
of the i^fsSe in the general population with high uric 
acid, t^^^people have a higher risk of heart disease 
than ot g^ but you’re not sure what that higher risk 
is, how ys^yj it is? 

g»j MM 1 don’t know what it is, no. 

® Homocysteine, what is that? 

It's another product of protein 

metaboI ^ifflT ^ 

And when you said homocysteine, is it 

high o® 


A. It's high. 

The correlation between homocysteine 
levels and coronary artery disease is similar to the 
cholesterol story. If you're one standard deviation 
elevated with homocysteine, you have about the same 
risk of one standard deviation of serum cholesterol. 


The mechanism is not known, and I don't know the 
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frequency in the population. 

Q. You don't know what percent of the 

population suffers from high homocysteine? 

MR. KEMNA: Objection. 

A. That's right. 

Q. Do you know whether it's a small number 

or not? 



I do.i't know the number. Nobody knows, 
dge, the number. 

It's higher than uric acid and probably 
lower t^^^Jholesterol. 

Sm How does one go about measuring the 
level? 

The laboratory can do a blood test. It's 


a new 


lon't say discovery because it's been there 


for yefrsfribut it's only this year becoming popular. 
The labgn&dlory test is expensive and I don't think 
it's vimj^reliable yet. 

Q. So even If the test was done it wouldn't 


necessarily be accurate? 


MR. KEMNA: Objection. 

A. I'd be afraid to depend on just a single 
test. I'd rather repeat it and see. 

Q. Did you have any even rough estimate of 
the percentage of the population that would have high 
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2 
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homocysteine, like is it five percent or less? 

MR. KEMNA: Objection. 

A. I think it might be five percent or more. 
In other words, I don’t know. People studying it have 
said this may be as big a risk factor as cholesterol. 
Q. So it’s a new area, as far as you know; 


correct? 




resear 



A. Yes. 

You're not really familiar with the 
ils that correct? 

MR. KEMNA: Objection. 

A. } I read the current research. 

The research is just taking off nowit's 






S3 ■ 

beoJanina 


any ot 



1 —i 

pmiF 


Now, since we’ve been talking, are there 
dditional risk factors -- 

I think I had put down gender and age. 


but thl^Pfi not modifiable. 

^Q. You did? 

A. I did put down sedentary activity. 

Q. Lack of exercise? 

A. Lack of exercise. 

Q. Okay. 

A. And 1 should mention obesity, although it 

may not be the obesity that’s the risk, but it 
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1 A W 







o 

lirtj 


identifies people who are at risk. 

Q. When you say it may not be the obesity 
that's the risk, what do you mean? 

^ A. Well, if you correct for their levels of 
lipids and if you correct for their inactivity and if 
you correct for their high blood pressure, it doesn't 
leave very many people who are purely obese to study. 

. Obesity as itself is a risk factor. It's 
associatlirawUth so many other risk factors, it*s hard 


to pinp' 


it's an 


jXf 


f it io due to obesity. 

Are you saying you don't know whether 
>endent risk factor, obesity? 

MR. KEMNA: Objection. 

I'm saying it is an independent risk 


factor. 


it’s probably not a very important one, if 


you correct 1 all the other ones. 


If you correct all the other ones, what 


would bejthfe risk ratio for obesity? 


A. I don’t know. 


q. ?~And does it matter what the level of 


obesity is? 


A. Yes. 


Q. In what way does It matter? 

A. The more obesity, the higher the risk. 

Q. So if you're only ten pounds overweight. 
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the risk is going to still be there, but it's going to 
be small; is that what you're saying? 

A. Exactly. 

, Q. Is it a linear progression? 

MR. KEMNA: Objection. ^ 

Q. Twenty pounds overweight it's a little 

higher than ten, 30 is a little higher than 20, and on 
and on?. 




MR. KEMNA: Objection. 

I don’t think it's linear. 

It does go up as you say. It's usually 



they usually describe it in figures called 
dex, which is a figure derived from height 

Based on that, it's probably steeper than 
t is, a little bit of overweight-just gives 
e bit of risk whereas when you begin to get 
sight, the risk probably goes up a little 


Q. What would be your definition quaintifing 
it as big overweight? 


22 MR. KEMNA: Objection. 

23 A. 30 percent above ideal. 

24 Q. So when you get to 30 percent or more 

25 above your ideal weight, your risk factor goes up - 
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lA 


14 

7 



3 

13 

© 

,) ^P ? 


it's a higher amount of increase? 

MR. KEMNA; Objection. 

A, I think so. i think so. It may still be 
more or less linear. 

30 percent over ideal is obese enough to 
be a risk factor. 

Q. Do you know how much of a risk factor it 

is? 

Well, it increases as you get heavier, 
but I c hnPJj tell you how much. 

You couldn't really put a number on it? 

^ I can't put a relative risk factor. 

What about age? 

It's a risk factor. I can't give you the 
relativ^rJfek. It increases with age; that is, an 

BSP*'' j 

increaqeTrv age is an increased risk. 

And that's true for all forms of heart 


Cj 




disease? 

A. 

disease. 


No. 


Coronary disease, atherosclerotic heart 


22 

23 

24 

25 


Q. So the younger that you get - contract 
heart disease, the less likely it becomes that that 
particular risk factor was implicated; is that 
correct? 
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MR. KEMNA: Objection. 


2 

3 

4 
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22 

23 

24 

25 


A . 


I don't believe so. 


If you get heart disease at a young age, 

I think that that age was the risk. When he was 
younger, he didn’t have the heart disease. 

In other words, if you get a heart attack 
at the age of 25, I think the age of 25 was a risk 
factor. If you live to be 30, it would be a greater 
risk fa It starts with birth. 

I'm just kind of thinking out loud to 
myself asBeeL, I'll ask you, too, by that definition of 
age bei jrisk factor, then age would be a risk 
Everything always? 

MR. KEMNA: Objection. 

It would be a risk factor for coronary 

diseas< 

What would then not be a risk factor for 
the de^MPSion that you've just given? 

Miii( 

A. I don't think we’re understanding each 


faflaafe or 




other. 


I'm saying that no matter what age you 
get a heart attack due to coronary artery disease, 
that was a chronic progressive disease that took time 
to develop. Whatever time that is was a risk factor. 
The older you are, the greater the risk. 
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m . 


I don't mean that people who are 25 years 
of age have a high risk of getting heart disease. 

Q. i guess what I'm asking is, do you mean 
that a person who does get - does have a heart attack 
or contracts heart disease of any kind at the age of 
25, that in your opinion their age was a reason as - 
was one of the causes of their heart disease? 

MR. KEMNA: Objection to the form. 


I’m not saying cause. 


-1 I'm saying it's riskier the older you 


fyl I' 
■■ 


are. I, 


24 was 




corona 


male, 


factors? 



got it at 25, it's clear that his risk at 
because he didn't have it then. 

Gender, how does gender fit into the 


Males have more heart attacks and 



tery disease than females. 

Is that an independent risk factor being 
taking into account all the other risk 


A. Yes. 

Q. And what is the ratio? 

A. I've never seen it published. I don't 

know what the risk is. It changes with age. Once a 
woman reaches menopause, that risk ratio returns 
towards one-to-one. In other words, after the age of 
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45 or 50, the danger of being a male compared to being 
a female becomes less and less and the risk ratio gets 


closer to one. 



v Q. Now, if more people who smoke are male, 
could that have anything to do with the fact that 
males are more likely to contract heart disease than 


r* 


females? 



i ': 




in 


Men and 


still t 





don't think it does. 


What do you base that on? 

The gender is an independent risk factor, 
n who don't smoke when impaired, there's 
fference that men have more heart attacks 


Are there any particular studies you're 


l O 

Ip 


relying mv to reach the conclusion you've Just 
provide d re garding risk factors for heart disease? 
No particular study. 

El, Now, in your private practice, are you 



;j| ^ 

Cl' 


exclusively seeing patients who suffer from heart 
disease? 

A. Not exclusively, but the bulk of my 
practice is patients with heart disease. 

Q. When you say the bulk of your practice, 
what do you mean? 

A. Over 80 percent, probably. 
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1 Q. Are they referred to you by other 

2 physicians? 



A. Some of them. Some by other patients, 
sonje come in independently. 

Q. Has that pretty much always been the 
percentage of your patients that suffer from heart 
disease, about 80 percent? 





A. Yes 

And the other 20 percent, what are their 

Diabetes, arthritis, respiratory 

Do you ever treat anyone with lung 

No. 

What percentage of your patients with 
p ase were - smoked cigarettes on a regular 

i 

some time in their life? 


MR. KEMNA: Objection to the form. 

A. I don't know the percent. There are a 
lot of patients who smoked for a year or two. I would 
say that probably over 50 percent had smoked at some 
time in their life. 

Q. And what percentage of your patients, and 
we may need to break this down by different, I don't 
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know, decades or years, it may have changed over time, 
but now as we speak, what percentage of the patients 
you see with heart disease are smokers at the time you 
fir^t see them? 

A. Again, I don't know, it's a guess, but 
I'll say probably 40 percent or 50 percent. 

Q. And has that percentage changed over 
time; for example, ten years ago was it any more or 


less? 


fVj 



time the 


j I think ten years ago it was more. 

What makes you believe that? 

I think that they tell me; that is, my 
i the patient is that more often people 
: smoked or they have quit smoking by the 
>me to see me. Of the patients who are my 


patient^"already, some of them have stopped, so the 


number 



itients smoking is less. 
Okay. 


A. And I think that reflects the general 
population, which shows a decrease in smoking of the 
general population. 

Q. Do you know what the percentage for the 
general population Is now of people who smoke? 

A. No. 

Q. Of those estimated 40 or 50 percent of 
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the people who come to you with heart disease who 
still are smokers at the cime, do you give them any 
advice regarding their smoking? 

A. Yes. 

What advice do you give them? 

I tell them to stop smoking. 

And why do you give them that advice? 
Because i want them to reduce their 
mt them to be in the good risk group. 

What e .~rcentage of those people who are 
:he time they first come to see you take 
and stop smoking? 

1 think maybe SO percent stop. 

# PM By the end of a year, 1 would guess at 

"least ^of those are back to smoking. At the end 





22 

23 

24 

25 


of a ylar“maybe I have 25 percent of my patients who 
were a fesagi d to stop smoking have stopped. 

From your personal experience, do the 
people who come to you with heart disease who actually 
do stop smoking on the average live longer than those 
who continue to smoke? 

MR. KEMNA: Objection. 

A. I can’t tell. I don’t have that data. 

Q. The 50 percent of the people who you 

advice to quit smoking who just don’t do it, don't - 
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50 percent of them don't even make an attempt to quit 
smoking; is that correct, approximately? 

A. Well, they may attempt it, but they don't 
eveyr stop. 

Q. Totally? 

A. Totally. 

Q. Okay. Do they explain why they don't 

stop totally? 




JP 


When t< 
I like 
try an 

mm no 


14 

D 

you ex] 

© 

the go< 

'tS 

of getj 

© 



point 


7 


fATi 


ppP^i Some of them say they want to smoke. 

sp- ^ 

10 When to fci|2gh at they should stop, no, I smoked before, 

fM§M| I like 0&00L 'm going to keep smoking. Some of them 

try an( U^ 1 felt stress or - so I started smoking 

lfP% m0: no\|*IM| smoking. 

Jtlll 

14 U 4 When you advise them to quit smoking, do 

T3 you expi^n why to the patient? 

pFrH i tell them that I'd like them to be in 
the go^g^psk group, that is, to have a lower chance 
of get^^^ progress ion of their disease or death. 

© Q. So if a patient says immediately at that 

pu , point I like smoking, I just like to do it, do you say 
anything to them? 

22 A. I say I can help you to stop smoking, I'd 

23 like to refer you to a clinic that will help you to 

24 stop smoking. And at the end of the discussion - on 

25 each visit I renew my offer to have them stop smoking. 
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There are some who won't. 

Q. Now, do any of them say - even when you 
say like I can refer you to a place that will help you 
stop smoking, do any of them say I like it too much, 
no, I can’t, do any of them say that? 

MR. KEMNA: Objection. 


A. 


say 


Yes. 

And do you say anything else when they 



No. 

You just kind of figure they're going to 
're going to do? 

I say,, can I dissuade you from smoking? 
They say no, I'm going to keep smoking. 

I say okay, next visit we'll talk about 

And do you bring it up again? 

I say, if you want to stop smoking, do 


you need help? 

I don't tell them this every visit, I'm 


sure. 

Every visit I say, are you smoking or not 
smoking? If they say they're smoking, I admonish them 
and offer them. If they say they have stopped 
smoking, I congratulate them and offer them support. 
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Q. And 

A. But in the patients who have told me I 

want to keep smoking, don't bother me every visit, I 
don?t bother them every visit. 

Q. Have you ever said something to the 
effect to any patient look, if you don’t stop smoking, 
you are more likely to die of a heart attack? 

|A. I think that's what I’m saying. Your 

risk of^aying of a heart attack or having progress in 


your d. 

cigare 

fie P' 





heart 



ie is higher if you continue to smoke. 

! 

Is it more likely than not that smoking 
results in the premature death of at least 

i? 

MR. KEMNA: Objection. 

No, I don’t know that. 

Does cigarette smoking cause any disease? 
I don't think that it's proven to cause 
ise. 




Any disease, I couldn't 

answer. 

%m . 

Q. 

Let me - does cigarette 

smoking cause 


lung cancer? 



22 

A. 

That I don’t. 


23 

Q. 

Does anything cause heart disease, as 

24 

as you know? 



25 

A. 

I don't know the cause. 

no. 
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Q. So you know something or some things 
cause heart disease, but you don’t know what those 
things are? 

» MR. KEMNA: Objection. 

Q. Is that correct? 

A. I’d have to say that's a possibility. 

But I don’t know that a thing or some 
things pare the cause. 

r When you say things, it includes so many 
optionsI^IIlL I think what you say is certainly 


option: 

possib 

f2pn’ 




When you refer people to - people who say 
/arvt to quit or I can't quit, when you refer 



m fmm hm. 

them t<ft 

o> 

them to?^ 

m 



E3 

there ar< 

TC 

encouregj 


Q 


them tlpflces to help them, what are you referring 

them tojjjls* 

g Many of the hospitals in town have or 
rivate places that have a course to 
nd help people stop smoking. 

Q. What is the nature of the course? 

A. They point out to the people the high 
risk of continuing to smoke, the cost, financial, the 
harmful effects of smoking. 

Q. Now, for heart patients would the 

nicotine patch be contraindicated? 

A. No. 
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Q. It would be okay for them to use that — 

A. Some of them get a reaction to it. 

In general, patients who are stable can 
use the nicotine patch, yes. 


Do any of your patients use the nicotine 


patch? 


A. Yes. 


to presj 
patient 


Do you refer - have you ever had occasion 
the nicotine patch for any of your 



•faMiaSp 


Yes. 


How frequently do you prescribe it? 
it’s a small percent. I would say 
s than five percent. 

And why was it that small a percent, less 


than ffvepercent? 

hmimrn i ’ m asking that because what you' ve 
descrl ^^^ ounds like there's somewhere between 25 to 
50 percent of your smoking patients who have some 
trouble stopping, quitting smoking; is that correct? 

MR. KEMNA: Objection. 

MR. CHUMBLEY: Object to the form. 

A. Yes. - 

'''' 

Q. But yet you only prescribe or have 

prescribed the nicotine patch for about five percent 
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of those. 

Why only five percent? 

A. I offer it to patients. When patients 
wan£ help, I offer them the patch. But they have the 
alternative of using gum or now there's an alternative 
of using a pill. The pill does not have nicotine. 

I would say in the last six months I'm 
much mo^e likely to use the pill Zyban than to use the 
:h. 

In the last few months? 

Yes. 

Zyban's only been available for 
for smokers under the name Zyban for 
Long, right, for a few months? 

Yes . 

S And the patch, that doesn't require a 
n any more; correct? 

I think you're right. I had forgotten, 
but I think you're right. 

Q. And the - did the gum require a 
prescription? 

A. It did, but I don't know if it does now. 
Q. Your estimate is somewhere around five 
percent of those people who are having trouble 
quitting smoking who are your patients you prescribe 
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What percentage would you prescribe or 
recommend nicotine gum? 

v MR. CHUMBLEY: Object to the form. 

MR. KEMNA: Objection to the form. 

A. Less than the patch, so one or two 


percent. 


And do you know whether or not it was 


effectiprTft helping people to quit smoking? 


MR. KEMNA: Objection. 


patch 







I don't think that either the gum or the 
en very effective; in other words, I think 
s than 50 percent of the patients have 
1 quit by substituting the patch or the 


S Zyban is an antidepressant; correct? 

Well, it's really marketed for stopping 
smokin^^^it Wellbutrin is the antidepressant, and 
they're the same medication. 

Q. Do you know the reason that an 
antidepressant would be used to help people stop 



smpking? 


MR. KEMNA: objection. 

I don't know the mechanism. 


I think the reason it's used is clinical 
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experience, especially in the VA Hospital, found that 
people who took Zyban didn't smoke as much or stopped 
smoking. 

Have you found it to be effective? 

I’ve only used it a few months. 

The early results are pretty good. * 

When you say pretty good, what do you 


Q. 

A. 


Q. 


mean? 


the pe 


for me 






I would say that more than 50 percent of 
hat To given it to are not smoking. 

It's only a month or two, so it's hard 
[ake a conclusion. 

Does nicotine effect the mood, if you 




q a 

fJVTTaW? 

MR. KEMNA: Objection. 
fA. u ~ J1 ^ l^don’t know about nicotine. 

You don't know the pharmacological 
effectfs"|oF! nicotine? 

A. Not for that. 

I don't know whether nicotine itself 
effects mood, no. 

MR. KEMNA: We've been going for a little 
over an hour. Is it okay to take a break? 

MR. HOAG: Sure. 

(Whereupon, a short break was taken.) 
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Q. (By Mr. Hoag) The people who are your 
patients who were smokers, when they first became your 
patients, did any of them exhibit, any withdrawal 
symptoms when they attempted to stop smoking? 

MR. KEMNA: Objection. 

A. I can't say that any of them did, but I 
presume yes. If you say any, yes, there must have 
been some patients who had withdrawal symptoms when 
they st^^^ smoking. Feeling jittery and nervous 


would b 








symptom I would remember. 

Did you observe any of these symptoms? 


They would complain to me. 

And would some of them say that was the 


reason they continued to smoke? 


A. * Yes, 


O 


Other than feeling jittery and nervous. 


did an^^^them give any other reasons for continuing 
to smoke? 

A. Well, some people say they just like it. 

But the two common reasons are, it’s 
relaxing or it gives me a lift, a pick up. I don't 
remember patients complaining that I'm down and I feel 
better. That's a reason that they will smoke. 

Q. Does the Zyban relieve the jitteriness? 
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A. I don’t think I have enough experience. 

At the end of one month, the few patients 
I have on Zyban feel better. 

q. In your opinion, does cigarette smoking 

Tr 

cause any disease? 

MR. KEMNA: Objection. 

I don't know. 

You don't know? 

I don't know. 

Do heart disease patients increase their 


MR. KEMNA: Objection. 

I don't know that it's cause and effect. 
The chance of death and disease 
is higher in people who continue to smoke. 
Are cigarettes addictive? 

MR. KEMNA: Objection. 

I don't know. 

Do you Bmoke cigarettes? 

No. 

Have you ever smoked cigarettes? 

No. 

Did you ever evpn try cigarettes? 

No. 

What’s the reason you never smoked 



mm 

_^ 

|ggj§g|$p 

o 

Q. 


A. 

0ms& 

Ej 

Q. 

22 

A. 

23 

Q. 

24 

A. 

25 

Q. 
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cigarettes? 


I don't know for sure. people have said 






you're too cheap. Maybe I’n too cheap. I never did. 

q. Since you were first contacted by Shook, 
Hardy to work on any tobacco-related case, how many 
hours have you spent? 


hours. 



of hou 


that 




deposi 


A. I don't know. I don't know how many 


What's your best estimate of the number 


I'll say 80, 50 to 80, something like 


And what is your hourly fee? 


$300. 


Is that hourly fee the same for a 
as it is for reviewing literature? 





h$mJ 


Yes. 


Is it the same for trial testimony? 


A. I don't know. I've never gone to trial. 
Q. In all those times that that you’ve been 

deposed for other things other than tobacco cases, 
have you ever gone to trial? 

A. Yes. 


When's the last time you testified at any 


trial? 
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Q. 

A. 

Q. 

A. 

Q- 

A. 

im¬ 



probably two years ago. 

What was your fee at that time? 

I think it was $300 an hour. 

What was that case about? 

It was medical malpractice. 

Was it here in Dade County? 

Yes. 

What was the name of the case? 

I don't remember. 

Do you remember the names of any of the 

No. 

What was the issue? 

A patient who hod been operated on was in 
ve care unit and died of respiratory 
arrest L T hey sued the doctor for improper treatment. 
Okay. 

He didn't die. He had respiratory arrest 


attorn^ 


£3 


the int 






and a strol 


with some ! 

Q ■ 

something. 

22 

Q. 

23 

defendant? 

24 

A. 

25 

Q- 


The defendant. 

And what was the nature of your 
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testimony? 

A. I was in defense of the doctor. I 
thought that the treatment he had given was standard 
treatment. 

Q. What percentage of the time - when you 
testify as an expert witness, what percentage of the 
time do you testify for the defense? 

Most of the time. 

Even the cases that are referred to me, I 
do see itiff cases, but usually - I don't think 

I've ei^^^^ad to go to court in a plaintiff case. 

When you say most of the time, how would 




br 



hat down in percentages? 

it has got to be over 90 percent when I 
go to I'm not sure it isn’t 100 percent when I 

go to fcour l that it’s in defense. That would be 
medicaflTOjfi practice. 

For workman's comp, I would say it’s 
probably 80 percent defense and 20 percent plaintiff. 

Q. What - approximately what percentage of 
your overall income is derived from serving as an 
expert witness? 

A. It's less than ten percent. 

Q. Now, you said that you viewed the medical 
record of Frosene Stevens? 
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A. Yes. 

Q. Were you able to reach - do you have any 
opinions concerning the medical record of Frosene 


Stevens? 

V 

A. 


records. 


I don't know what opinion you mean. 

I mean, I thought the records were good 


o. Do ”ou have any expert opinion concerning 
- that yifr®|lan to provide at trial concerning the 
medicalD^3>rds of Frosene Stevens? 




disease 

A 


14 

# 


artery 

pi 

diseas 





22 

23 

24 

25 


I think she does have coronary artery 

piiiiiiii 

disease ^pjj thought it was treated. I don’t know the 


When did she first contract coronary 
pase, in your opinion? 

As I say, it’s a chronic progressive 


The first evidence she had of heart 
disease was in Hay of 1988. 

Q. Okay. 

A. And at that time they thought she had 

cardiomyopathy, which would be a disease of the heart 
muscle rather than of the heart blood vessels. 

q. Was she a cigarette smoker in May of 

1988? 
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A. Yes. 

Q, How much smoking did she do? 

A. Based on the records, one pack a day for 
21 ^ears. Other places it just says years. The best 
of my record here it's 21 years. 

Q, Did she have any other risk factors for 

heart disease? 

Yes. 

What were those? 

She was obese, she had an elevated serum 




cholest^^^ and she was not on estrogen therapy, she 
was a 5 iL~'Vea r old postmenopausal woman. 
f m - WM Okay. 

a And she was sedentary, she also had a 

lypertension, although it’s not documented 




histor 


in thefrecdrds. There was a history, any way, of 


hypertension. 



© 

f$jQU 

assuming 

SLi 

things, s 

22 

A. 

23 

Q. 

24 

A. 

25 

active. 


What does sedentary or not exercising, 

3 e are the same things -- 
Well, first of all, are those the same 
ntary and not exercising? 

Yes. 

By not exercising, what does that mean? 
You go in the good risk group as being 
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different days of the week at an intensity of about 70 
percent of maximal effort; that means a half an hour 
three days a week you have to walk as fast as you can 
walk, or anything above that. 

Q. Or anything equivalent to that? 

A. Yes. 


Q. Does that include walking up and down 
stairs, things like that? 

Yes. But that has to be for a 30 minute 


f tuim 

pH 


perioddon't net credit for walking a flight of 
stairs .i 




m So if someone walked in the normal course 
ten miles a day, but it took them the 
hours to walk the ten miles a day, would 

F 1 

that cIHfiMor would that still be sedentary? 

MR. KEMNA: objection. 

The studies aren't usually done in that 

way. 

There are studies that show that people 
who are active in their employment have a lower rate 
of heart disease or beneficial risk ratio without 
accumulating this half hour of vigorous exercise. 

In other words, you said ten miles at a 
slower pace, that's helpful. I couldn't give you how 
much. 
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Q. Well, how much does It increase one's 
risk if they are sedentry as you define sedentary? 
MR. KEMNA: Objection. 

v A. I don't recall any risk ratio. I don't 
know. 


Q. So any risk ratio that you would come up 
with would just be speculation on your part? 

MR. KEMNA: Objection. 

Yes. 




Is exercise in some sense protective of 
heart dJr§y$I^e? 

I don't know whether it's the exercise 




People who exercise have a lower risk/ a 

lower rlftid. 

IQ. They are at a lower risk ratio than the 
overtg^KpXon in th. popul.tion? 

A| ) Yes. But it may be a matter - the 



argument on that is like the argument on so many of 
these risk factors, that you've allowed the person to 
select his activity, it's called a self-selection, and 
you've immediately destroyed any randomization. 

You don’t know whether he chose to 
exercise because he knew he wasn't going to get heart 



25 disease or what. 
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I may not be making myself clear. 

It’s not a randomized study, therefore 





Siiiiiiiik 

joy 



S^i 



you can't say it's cause and effect. 

Q. Are the epidemiological studies done on 
smoking and disease randomized? 


MR. KEMNA: Objection. 

=Q. Are there any epidemiological studies 
that ailSFrandornized? 


MR. KEMNA; Objection. 

Yes, there are. The lipid studies, 
are randomized, they have been randomized. 
How does one go about randomizing an 
ical study? 

You select a population and then at 


choles 



rando m you 1 subject half the population to whatever 


H53 




you'r t 


control 



lying and the other half remains as a 


So for a smoker to have an 


epidemiological study, the fact that it's divided into 
smokers and nonsmokers, that still wouldn't comply 
with randomization, you'd have to actually do 
something extra to them other than just separate them 
into groups of smokers and nonsmokers? 

MR. KEMNA; Objection to form. 
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right 


A. Yes. 

Q. And, of course, ethically you wouldn't be 

able to do .that? 

A. That's correct. 

Q. So in that sense it would be impossible 

to do by your definition a randomized epidemiological 
study of smokers; is that correct? 

MR. KEMNA: Objection. 

<■ 1 wouldn't say impossible, but you’re 
^^^^i're right, it's impossible. 

It also turns out that it's impossible - 
perhap ^ngg as impossible to do it with exercise, 

can't get the people who exercise to stop. 
Once they start exercising, you can't get 

gumi 

them to^stdp? 

Right. 

So are there any other risk factors that 
you no^^^n Frosene Stevens' medical records, other 
than obesity, elevated serum cholesterol, being a 
51 year old not on estrogen therapy, sedentary 





€T> i 

lifestyle. 

and history of 

hypertension? 

22 

A. 

That's all. 



23 

Q. 

Well, what is or was 

-- 

24 

A. 

I'm sorry. 

I should 

put down family 

25 

history. 

Her father had 

coronary 

heart disease. 
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hypertension and a stroke. The mother had coronary 
heart disease. She had a brother who had coronary 
bypass surgery at age 63, so that would be a risk 
factor. 

q. Did any of those family members smoke 
cigarettes? 

A. I don't know. 

Q. That wasn't clear from the medical 
reviewed? 

I just don’t remember. It may have said, 
remember. 

For example — 
fesJasaisj I don't believe -- 
# I'm sorry. 

I don't believe it said in the medical 


records 


but I d 






record hesitation is, she might have said in the 

deposl t-ionJ rather than the medical record. I don't 


remembfmpfmat. 



Q. ’ So, for example, if either her mother or 
her father were smokers, were regular smokers, would 
that in any way alter your opinion concerning Frosene 
Stevens? 

A. It wouldn’t change my opinion. 

If her mother was a smoker and had 
coronary artery disease, then you have to say well, at 
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least it's a modifiable risk factor. If you don’t 
smoke, you’re in a good group and she was in a bad 
group in terms of risk. 

q. when you say she was in a bad group, are 
you talking about Frosene's mother or Frosene herself 
or both? 


A. 


Frosene's mother. 





You asked me, I believe, does it change 

* 

my opiny^W 

It doesn’t change my opinion. 

If Frosene's mother was a smoker, one of 

Froseni's mother 1 s risk factors was modifiable. 

r H T ™ 

S if that could be deducted from Frosene as 

* 

s k then it it makes the family history or 

her hellifi^ary risk less meaningful. 

You said obesity. What was her level of 

p— 1 

obesit l j ^aa^ the time you looked at these medical 

recor<Jfl|”“^ 

A. I didn’t write it down. 

Q. Do you know whether she was more than 
30 percent over her ideal weight? 

A. No, I don’t. 

Q. What was her serum cholesterol level? 

A. The one I wrote down was 341. She had 
several measurements. She had a cholesterol that at 
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22 

23 

24 

25 


one time was over 300. 

Q. What was the HDL and LDL ratio? 

A. I don't remember. I'm not sure it was 

done. 

Q. If someone has an LDL level of 65, does 
that total of 341 become less meaningful? 

MR. KEMNAs Objection. 

I think what you postulate isn't 


It has to somehow add up to 365. 

The HDL and the LDL - in other words, we 
up to 300 if her LDL is too low. 

Maybe I’m saying it wrong. That's quite 

Which of the two is the one that has some 
Equalities? 

MR. KEMNA: Objection. 

The HDL. 

Q. Okay. 

A. But I think the way you were trying to 
say the question was, if her cholesterol was 341 and a 
large part of it was HDL, would that make a 
difference. 

I'm saying yes. 

One way to measure that risk is to divide 
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1 

2 

3 

4 

5 



22 

23 

24 

25 


the total cholesterol by the HDL, and you'd like the 
ratio to be under four ana a half. 


I don't recall seeing that in her record. 
q. Whether it was or wasn’t? 

A. I don’t know. 

Q. So if it was under 4.5, then the serum 
cholesterol level would not be a risk factor for her; 
is that correct? 


factor 




MR. KEMNA: Objection. 

I believe it would still be a risk 
not as severe. 

Is it just a belief or do you know that? 
I know that. 



what’s not known is which lipid 
, if you had to pick one, would be the best 

I think it’s clear that the more lipid 
s you make, the better handle you have on 


it. 


You’re asking me is the LDL, the HDL or 
the total the most important? 

I have to say all of them are important. 

Since you have the option of doing all of 
them, there’s no reason to say which one is the single 
best one. 
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Q. Have there been some studies that 
indicate that the number that really matters is the 
HDL number rather than the total number? 

^ A. Not to the exclusion of the total. 

If the total is normal, then the HDL is 
the most important. 

And there are people who have low HDLs 

with everything else being normal with coronary 

f ‘^y rr f 

disease||PlcPin them, of course, it's the most 
importa^^^But as ~ screening measure you really need 
311 

lay Okay. As far as the risk, the increased 
by the elevated serum cholesterol level, 
low what that is? 

MR. KEMNA: Objection. 

The figures I gave you had that one 
perceninil^reduction in total cholesterol causes a two 
percen^^^^uction in the risk of heart disease. 

Q. I guess what I'm getting at, you have to 
know her HDL level in order to be able to accurately 
assess the level of risk as far as the cholesterol 
level; is that correct? 

MR. KEMNA: Objection. 

A. It would help you. 

You can say that a level of serum 
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cholesterol of 341 or anything over 300 is too high. 
That's a risk of heart disease. If you lower it by 
one percent/ you'll presumably get a two percent 


71 



r 7 , 




JO 



rededuction in that risk. 

Q. When you say - that was one total or 
cumulative cholesterol level that you looked at. 

How many different cholesterol levels had 
been taken as evidenced in her medical record? 

I can't tell you. I don't know. 


Were they all as high as 341? 


Probably that was the first one, it was 
highest one. She was put on treatment 
ion to lower her serum cholesterol. 

I think that all her levels were probably 


wxtm 




over 2 6oTbut I didn't write them down and I don't 


remembl 


Did the medication help in lowering her 


cholesterol level? 


A. Yes. 


Q. Once her cholesterol level was lowered, 
did that eliminate the cholesterol level as a risk 


factor? 


MR. KEMNA: Oblection. 

A. It doesn't eliminate it. It reduces it. 
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As I say, I don't believe her's was ever 
down to a goal level, which would be less than 200 
total. 


In her case, because she has coronary 

v 

disease, you'd like the LDL to be under 130 and 
preferably under 100. I don't think she reached those 
levels. The medication was helpful. 

At the time she was diagnosed with the 
twas, based on your testimony and your 
|was 51 years old and not on estrogen 
therapy^^^ 

How does that increase her risk for heart 


disease 


review. 





MR. KEMNA: Objection. 

I can't give you the relative risk, but 
the risk. 

is it more than two or do you know? 

1 don't know. 


Q. And was she placed on estrogen therapy? 

A. 1 don't know if she was permanently on 
It. At one time she was given estrogen. I can't give 
you the dates of when it was started and whether she 
continued to take it. 

Q. Would that decrease the risk factor for 
not having estrogen therapy, to be placed on It? 
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10 A 

££ 



MR. KEMNA: Objection. 

A. Yes. Replacement estrogen therapy does 

reduce the risk. 

Q. So to the extent that she was placed on 
it, that would have reduced her risk in that regard; 
is that correct? 

A. Yes. 

Q. And when you said sedentary/ what were 
you basWfchat on? 

Ijj I think her doctor advised her to 

exercis I'm making the presumption that she 



wasn't toed&a isinq prior. 

So your definition of sedentary then is 
pigS^ioes less than three days per week of 

rcise for 30 minutes each of those three 
s tBkt correct? 

MR. KEMNA: Objection. 

A| 1 Yes. 

MR. DODDS: Asked and answered. 




Q. 


What percentage of the population would 

CL 

fall into 

the category based on your definition of 

22 

sedentary 

of 

being sedentary? 

23 

A. 


1 don’t know. 

24 

Q. 


Would it be the majority of the 

25 

population? 
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pD 


MR. KEMNA: Objection. 

A. Again, I don't know. 

I'm sure it depends on age and gender, I 
don't think you could give a figure for the 
population. If you select a group, you might. But I 
don’t know the answer. 

Q. Well, for example, hypothetically, if 

90 percent of the population by your definition is 
sedentjgi^^vould that change the relative 


meanin 




® P^to 







ess of labeling sedentary as a risk factor? 
MR. KEMNA: Objection. 

I don’t think it would change it, no. 
History of hypertension, what was her 
hypertension? 

Well, on admission and in the hospital 


they tfhdught that she had hypertension. I have no 


histoi 


a dm is 


at she was ever treated prior to this 
for hypertension. The statement that I 


wrote in my notes are that she has a history of labile 


a 


blood pressure 


Q. That means high? 

A. That means high and low; sometimes high, 


sometimes low. 


Q. And you don’t know from reading the 
records whether or not she was placed on any kind of 
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medication to regulate -- 

A. She was when she came to the hospital. 

Her blood pressure was elevated 160/90, and she was 
given antihypertensive medication- 

But prior to the hospitalization it was 
only this history of labile hypertension and no 
treatment that I’m aware of. 

Q. Did the antihypertensive medication work? 


Yes. 


what did it bring it down to? 

I have to say normal levels, but I didn’t 
ctual figures. 

if she stayed on that medication, if she 
on that medication since then, would that 



write 



^ mmk Stl 



aj 

O 

pi 

nTg 

® 


now elraiTnate that as a risk factor for her in the 


future 



Doesn’t eliminate it, but it helps. 
It's hard to prove in hypertensive 


patients that normalizing the blood pressure with 
medication reduces their risk of heart attacks. It 
definitely reduces strokes, but it’s hard to show - 
when I say hard to show, it means some studies have 
shown improvement and some studies have failed to show 
improvement in the rate of heart attacks. 

Q. And did she continue to smoke cigarettes? 
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25 


■without, any risk factors, 

Q. So are there any circumstances under 
which you could foresee being able to state that 
someone's - someone who contracted heart disease 
contracted the heart disease as a result of smoking 
cigarettes? 

MR. KEMNA: Objection. 


A. 


NO. 


How about as to any of the other risk 
factors [yeti] named, same question? 

No. That is, I believe the question is 
saying BcTTI envision a way of showing that one of the 
fajKfefaagfe caused the heart disease in a particular 

5".1 

Lent. , < “4y answer is no. 


circum 





Would you be able to - is there any 
>s under which you could - you would be 
able t< b»« fae»tlfv that it was more likely than not that 
smokinj^Hilsed an individual patient's heart disease? 
MR. KEMNA: Objection. 



A. No. 

Q. Are there any circumstances - given the 

fact -- Scratch that. 

Hypothetically, given the fact that a 
person is a current smoker at the time they're 
diagnosed with heart disease, are there any factors 


KLEIN, BURY * ASSOCIATES, INC. 

://legacyJibrary.ucsf.ed8/diwi/cgr®iItp8Cy/pcltrw.industrydocuments. ucsf.edu/docs/pkxl0001 


51960 3501 



1 


any situation that you could envision where you would 
toe able to say that it is more likely than not that 
the heart disease was not caused toy smoking? 


79 



MR. KEMNA: Objection. 

V 

A. No. I don't know the cause of the heart 
disease so I wouldn't be able to say it was or was 



not. 





. i 

; 


pO 


questi 


for Sh 




(Whereupon, a short break was taken.) 
(By Mr. Hoag) Just a couple more 


Prior to working on tobacco-related cases 
ardy and Bacon, had you ever done any 


for Shook, Hardy and Bacon? 


Had you ever done any other work for any 


of the [law 1 firms that you are aware represent tobacco 


#pn8f imimi 



compa 


Cs J.OW 

,p 


I don't believe so. I mean, unless they 


had something to do with a medical malpractice case. 
I never had anything to do with anything except 
workman's comp and medical malpractice. 

Q. And were any of the worker's comp cases 
in any way related to tobacco smoking? 

A. I don't believe so. 

Q. And other than this deposition today. 
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have you ever given a deposition that was in any way 
related to cigarette smoking? 

A. No. 

Q. Do you know whether anyone recommended 
you as a possible expert witness in this case or any 
other tobacco-related case? 

A. Somebody must have recommended me, but I 

don’t know who. I don’t remember how it - when they 
came tojpltyof f ice, a group of attorneys, they said 

recommended me, but I don't remember who. 




They told you somebody, but you don't 

rememb fe«bo ? 

rfn 

rTTir ^ k... .1 j 

f 8 ™* That's my memory. 

p®if when you say have I ever been in a 
depositi on/ yes. If it has to do with heart disease 
and if[somebody said isn't tobacco a risk factor, I 

s 

would to say it was a risk factor* 

It was never specifically related to 
tobacco as having to do with usually workman's comp, 
with extra exertion or exposure to an injury. 

Q. Do you keep a list of the cases that 
you've served as an expert in? 

A. No. 

Q. Would you have any of the names of any of 
the cases where you've been an expert? 



KLEIN, BURY & ASSOCIATES, INC. 


http://legacy.library.ucsf.edBbticKegiKil!{sflO)(p 0 Hv.industrydocuments.ucsf.edu/docs/pkxl0001 


■51960 3503 



80 



A. For tobacco? 

Q. I'm talking about even the worker’s comp, 

or the medical malpractice cases? 


A. No. 


I mean, I know my office has the list of 
attorneys that send us cases, because that's who we 
bill. I don’t remember any of them by name. 

Q. You have a list of attorneys who 
reqular^ ^ ^fer you — 

It's not a separate list. 

If I say - if I ask the girls could you 
look at [ the] bills for the last year to attorneys 

*s, p&j^gf could name the firms. 

A 

Would that also include the names of the 


5 | y 





cases 

I don't believe so. Because in the 
tobacc fejpju llinq we looked and it doesn't have the name 
of the^^ ^^ , it just says medical record review. 

Q. Do you remember the names of any of the 
cases that you have - were you were serving as an 
expert witness? 


MR. KEMNA: Objection. 

To the extent that that calls for any 
response dealing with any role Dr. Gilmore may 
have played as a pure consultant in cases where 
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Grand Rounds at the Clinical Center ml 

of the National Institutes of Health 

Evaluating Coronary Heart Disease Risk 

Tiles in the Mosaic 


jeilrey M. Hceg. MD 


SELECTED CASE 
An asymptomatic 34-year-old white 
was referred to the Lipid Clinic of 
the National Heart, Lung, and Blood In- 
atherosclerotic cardiovascular 
tlSpifensk assessment. His father died 
a fthe ag e of 39 years of a myocardial 
i|Sfiii| and his 2 paternal uncles de¬ 
veloped symptomatic coronary artery dis- 
,Jie age of 40 years. The search 
;ntional cardiov-asculShdl^ase 
i was unrevealing. 

[regularly and had nevlFsmoked 
*“ ducts. Physical oa anina EBm 
f normotensive 

l body weight. His f|8@Sf^iS|n- 
i of blood glucose (5J 
j,)), low-density lipopf 
lesterol (LDL-Q (1.76 mmol/ 
dLftgnd high-density lipoprotpin chol^j 
tertfSpkC) U-06 mmol/L 
wer#atl wwhin normal limits.,Hof 
his &&&& plasnujpi^jSycer 
: - ■ mb increajBfatf.64 i 
™ >as was,] _____ 
cent ration at (li 

(i^WBngd. 1.94-3.33 mmo| 
mg/ali^Jrhe apobpoprotein 
5 low (2.74 mmot/L 
I range. 2.79-4.42 1 
the lipoprotein i 
it ion was 0.05 mmol 
able <026 mmol/Ly 
i plasma homocysi 
. (normal range. 4-| 

E Atmfc treadmill and th 
clra^^%veal inducible myt 
cherai^nit the total calcium sK 
co roiS^Bs.. arte ties by electron beam to- 
mot ^s^y - (ultrafast computed tomogra¬ 
phy^^ 147 (normal range. 9-46). 





DISCUSSION- 

C^rary,artery disease is endemic in 
the world. This process begins 

in childhood 1 and leads to heart disease, 
the most common cause of dceUi in the 
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United States* However, there are some 
individuals who are at an even greater 
risk than the general population for de¬ 
veloping symptomatic coronary artery dis¬ 
ease. The identification of those individu¬ 
als and the application of techniques to 
directly interfere with their atherogenic 
disease process is the central goal of pre¬ 
ventive cardiology. Although the “risk fac¬ 
tor" concept now permeates medical prae- 
:ii. die present case illustrate that the 
currently established risk (acton do not 
fully describe a particular Individual's 
propensity for developing symptomatic 
cardiovascular disease. Therefore, the 
search for new cardiovascular disease risk 
factors that would have predictive and 
therapeutic utility continue*. 

A family history of premature and ag¬ 
gressive cardiovascular disease is the moot 
remarkable feature in the present case. 
The development of ischemic heart dis¬ 
ease symptoms before the age of 40 years 
in the men on the paternal side of this 
patient’s family indicates the possibility 
of a genetic predisposition to atherogen- 
esis.1n the absence of ths established car¬ 
diovascular disease risk factors of obe¬ 
sity. diabetes mellitiis. Hypertension, and 
cigarette smoking, other genetic causes 
for enhanced susceptibility must be con¬ 
sidered. The presence of substantial cal¬ 
cification detected by electron beam to¬ 
mography in this patient’s coronary 
arteries establishes that this patient not 
only has a positive family history for heart 
disease, but also a rampant atherogenic 
process that is independent of the con¬ 
ventionally recognized cardiovascular dis¬ 
ease risk factors. What other risk factors 
can account for disease in this patient? 
This review will point to new concepts 
and clinical tools that may be usefiii to 
detect and arrest atherogenesis long be¬ 
fore it becomes clinically manifest. 

History of Cardiovascular 
Disease Risk Factors 

The concept of “risk factors” is s rela¬ 
tively recent one. Early in this century, 
unique infectious organisms wen estab¬ 
lished to cause specifie diseases. The par¬ 
allel with genetic causes for disease wen 
implicit in the “one gene-one enzyme" of 


Beadle and Tatum 3 and bolstered the view 
that defects in specific genes would lead 
td unique inborn errors of metabolism. 4 
With the initiation of the Framingham 
Heart Study in 1948, the expectation was 
that causal relationships would be ob¬ 
served among candidate causes for car¬ 
diovascular disease. The cause” of coro¬ 
nary atherosclerosis would be discovered. 
However, it became apparent through the 
first decade of the study in Framingham 
that sole-cause etiologies were not emerg¬ 
ing from the study. Instead, a number of 
different parameters were correlated with 
the development of cardiovascular disease. 
The first use of the term “facton of risk” 
in 1961 was in the context that “no single 
essential factor has been identified” to 
cause coronary heart disease. 1 Therefore, 
these characteristics art tike the dies that 
are used to make a mosaic. Isolated, thj 
color and consistency of the indMdoal die 
does not provide substantial insight, but 
taken together, a constellation of dies de¬ 
fines the picture for both the mosaic and 
for the propensity to develop cardiovas¬ 
cular disease. This dearer definition of 
risk is useftil in the treatment of an indi¬ 
vidual patient, such as the present case, 
as well as in applying the principles of 
public health to reduce cardiovascular dis¬ 
ease risk in the general population. 

Conventional Cardiovascular 
Risk Factors 

The now-familiar cardiovascular dis¬ 
ease risk factors are summarized in Table 

l. The term risk factor was not intended 
to imply causality. The term was estab¬ 
lished for parameters that would help to 
identify individuals with increased car¬ 
diovascular disease risk. Some ofthe 
risk facton including age. sex, and fam¬ 
ily history cannot be modified. However, 
these characteristics have been used as 
a guide to determine the intensity of the 
therapy directed to those elements which 
may pity a causal role in atherogenesis 

and that can be modified. The AdultTreat- 
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Table i.—EsiibWftec Cardiovascular Disease 
Risk F actor* _ 

-nmodiliatM iscaon 

age 

Sen 

Famey rvitory 
Modrfiabie 'actor* 

Cigarette tmoiting 
Ooefty 
Hypenenvor 
Prtyvcai naemnty 

Oiaoetei n\e*tu* 7 

CIXMiterOl 

Elevated iow-denuty woproism cnoiesterol 
Reduced rvgn-oentity koooaotem choleiieroi 


Table 2.—Methods to Detect Atherosclerosis m Men 



ment Panel of tfif*mional Heart. Lung, 
and Blood Injfime has used the estab 



lished risk faci 
of therapy to 
atherogenic L 
ing total choli 
trations, the 
and obesity 
stream of dii 
tients are admonish 
styles, to di 
and to incre: 
least 30 minu< 


■termine the goals 
er the concentrations of 
addition to reduc- 
tei^mnd LDL-C concen- 
t of hypertension 
ntered into the main- 
. Moreover, pa- 
alter their life- 
igarette smoking, 
ailv activity to at 
or on most days of 


the week. Therefore, the concept of risk 
factors has evoly^dfrom establishing sta- 
tistieakaasociatioij^Bxfaectly modifying 
factors that mod Site tw atherogenic pro¬ 
cess in the arteg0*fc»U. mm, 

The modifieiHrtoa^cardiovaAaulftr risk 
. most cleartyestaoiished m^^reduc¬ 
tion of total cholesterol amnLEnPfs con 


centrauons. 
with elevati 
lesterol and 
reduce the in 
farction. rj 
•diovascular de: 
ity as both 
and as "pi 
treatment of 
ologic procei 
regardless 
has not alread; 
lar disease eve; 
intervention) 



itment of patients 
tions of total cho- 
has been shown to 
of myocardial in- 
cular events, car- 
all-cause morcal- 
intervention 1 ®" 
tervention. 18 The 
rlying pathophysi- 
artery is the same 
rthe patient has or 
red a cardiovascu- 
.condary or primary 
,d. we are treating 


the atheroscleMlisin patients who have 
or have not vet jaagg rienced a cardiovas¬ 
cular disease e vent? * 

The Detectlo 
of Cardiovascular 
The case that was initially described in 
this article illustrates that the conven¬ 
tional cardiovascular disease risk factors 
do not always lead to therapies that can 
prevent cardiovascular disease. The only 
conventional risk factor that was present 
was that of a strongly positive family his- 
ory* Does this patient have a malignant 
.jiderlying atherogenic process? The thal¬ 
lium and eserose stress tests did not in¬ 
dicate the presence of flow-obstructing 
coronary artery disease lesions, but coro¬ 


TecftnkKM 

seventeen 

OiudvMigM 

Asigwgncftir 

Estattisn«J ‘go« swttt/tf." 
d*#cts «K*iv«mionai irwaoy 

invasive, expansive. undtrssemste* 
extent or adtarateMroea 

Intravascular usruound 

Orect vouaUabon of inane wan. 
tnerapeuec vnpiicaiions tar irgoOiuy 

invasive, expansive, not vnoety 
available 

Tr*o*#*oo*agt*J 

•chocinfcognpfty 

Oeteeson and quantitation or wnc 
atherosclerosis. Ngn rototaeon 

Moderately men expensive, 
not eedwr avaitaMe 

CireM utastouno 

Normas**, qutnoiatts •trwramr 

ntUMriiwfl 

Oafteut to standardise 

Maggie fuortanet 
•making 

Momnvssiv*. dared assessment or 
anond was. boat seueturel 
end ta* Mierwinon 

Not yet Snaed » einieai deasons. 
orptoasot* is* expenmenui. 
etpentave 

Electron Men 
wmognotiy 

Nomnrmv*. test, inexpensive, correlate* * 
arm eardevaseuw event* 

Only detaas cetalc Mherosotaaosn. 
not yet tinraod to cteeee decisions 




nary atherosclerosis generally proceeds 
diffusely" and need not result in exercise- 
induced ischemia. Therefore, as exempli¬ 
fied by this case, conventional cardiova*- 
cular risk assessment often ’does not 
horovide a fiill picture /a given patient’s 
jJpISiying disease process. 
p^The initial search for risk factors used 
the onset of cardiovascular disease 
s or cardiovascular disease death 
reference correlates. However, hu- 
iherosderosis is an Indolent, pro¬ 
ve, and complex process. A clasii- 
has recently been devised 
erizmg 6 types of vascular lesions 
ve pathophysiologic relevance." 
lethods are under development to 
a direct assessment of the pro- 
on of atherogenesis at the arterial 
ior to the onset of richer tymp- 
r sudden death (Table 2). Angiog- 
has long represented the definitive 
ment of coronary artery atherosde- 
however, detection of flow-limiting 

„_hi may not entirely reflect the risk 

thsr^ given patient may have for a ear- 
^dtmwcular disease event. In (act. the 
characteristics of the plaque that subse- 
Ip safariftlv ruptures to produce acute coro- 
fiiary. thrombosis cannot be predicted by 
angiography.* 1 * Therefore, 
methods are being used to assess 
stent, characteristics, and severity 
atherosclerosis that cannot be deter¬ 
mined by the “lumenogram" generated 
by coronary angiography. 

Intravascular ultrasound has been de¬ 
veloped to evaluate the characteristics of 
the walls of coronary arteries and has been 
particularly useful in the setting of angi¬ 
oplasty and the placement of stents." Since 
Lie ultrasound probe is at the tip of the 
catheter used routinely for angiography, 
it is possible to assess the extent of lu¬ 
minal narrowing as well as detect intra¬ 
coronary artery mural calcification. In ad¬ 
dition. it is now* possible to determine the 
extent of plaque within the coronary ar¬ 
tery using intravascular ultrasound. 1 * Al¬ 
though this technique is not widely avail¬ 
able. it should prove useful in determining 
the im pact of specific interventions on the 
extent of coronary artery atherosclerosis. 


of i 


In addition to direct assessment of the 
coronary arteries, the evaluation of other 
vascular beds may have clinical utility be¬ 
cause of the diffuse nature of atheroscle¬ 
rosis. The risk for cerebral, myocardial, 
and peripheral vascular disease events 
has been associated with the severity of 
aortk atheromatous plaque determined 
by transesophageal echocardiography.* 
Assessment of carodd artery atheroscle¬ 
rosis by ultrasound correlated with the 
risk for experiencing a cardiovascular 
event as well as the efficacy of cholesterol 
reduction in reducing the risk for a car¬ 
diovascular disease event" These find¬ 
ings suggest that non-coronary artery 
vascular beds may be central to vascular 
events as well as provide a means of more 
accurately defining patients prone to car¬ 
diovascular morbidity and mortality. 

In addition to evaluating the aorta and 
the carotids, new noninvasive methods 
are underdevelopment to directly inves¬ 
tigate the coronary artery wall in vivo. 
Magnetic resonance imaging of the coro¬ 
nary arteries can give both structural as 
well as coronary Wood flow assessment* 8 * 
Hie information not only correlates with 
the conventional coronary angiography, 
but the quantitation and characterization 
of the arterial plaque itself may become 
useful in making routine clinical decisions 
that complement the information derived 
from coronary arteriography. 

Another technique that may prove 
useful in assessing a patient’s cardio¬ 
vascular disease risk is electron beam 
tomography (formerly ultrafast com¬ 
puted tomography). This method detects 
and quantifies the calcification present 
in the atherosclerotic plaque.® Calcifi¬ 
cation has long been recognized In com¬ 
plex atheromas present in sclerotic ves¬ 
sels. and the first in vivo detection of 
calciflc atherosclerosis by fluoroscopy 
was reported 70 years ago.® The calci¬ 
fication process represents the elabo¬ 
ration of gene products by the differ¬ 
entiated monocyte-macrophage in the 
arterial wall" and the process resembles 
nascent bone formation.® By gating the 
electron beam to the electrocardiogram, 
a computed image can be generated in 
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the moving epicardial coronary arter* 
ies. The electron beam tomogram can 
detect both flow-Iimitingstenotic lesions 
as well as calcific atherosclerotic plaque 
that is present in regions not discern- 
ibly abnormal by coronary angiogra¬ 
phy.-'*-' Recent studies indicate that de¬ 
tection and quantitation of calcific lesions 
in the coronary arteries is very infor¬ 
mative. Firs;, there is a high correlation 
of calcification with segmental coronary 
artery atherosclerosis defined histo- 
pathologically. 3 Second, fcr severity of 
calcification, the area under the receiver 
operating characteristic curve ranges 
from 0.712 to 0-S57 to predict the extent 
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The se^jSfirfor additional risk fa ctors 
conci/Hie%^gJfe nearly 25% of patients 
with pre m&mra cardiovascular dise iaada, . 
not have ownf 1 the established risrraP* 
tors. In adSfflwn. the underlying cavk|^^ 
enhant adafeh^o genesis susceptibility.^" 
exempSHfeHnlhe current case reptfei^ 
not escab ulwa in many individuals'witn 
a strong history of premature 

sNTnpcomJ^^irdiovascular disease. 

Our soc iety is inundated daily in the lay 
press wit|feig|ayripd of suggestions for 
additional Wjyactors. These range from 
coffee ar dsargc c onsumption to the in¬ 
take of a Wt&Wjjfiaf macronutrients and 
micronutrients such as trans-fatty adds, 
folate, and vitamin £. The broad public 
interest reflects the explosion of novel 
parameters published in the biomedical 
research literature which have biologically 
plausible influences on atherogenesis. As 
with many multifactorial disease {mo- 
cesses, the development of atherosdero- 
sis as well as symptomatic cardiovascular 


disease is likely to be influenced by t con* 

vergence of many different determinants. 
However, establishing the validity of a 
proposed risk factor requires careftal epi¬ 
demiologic investigation, ft is left to the 
well-designed clinical trial to finally as¬ 
sess whether the selective modification of 
a specific risk factor can prevent disease. 

The established cardiovascular disease 
risk factors have all been validated by 
epidemiologic investigation (Table 1). 
However, only the treatment of high 
LDL-C concentrations*"” and hyperten¬ 
sion 331 have been established by clinical 
trials to reduce cardiovascular morbidity 
and mortality. Of the more than 100 po¬ 
tential additional cardiovascular disease 
risk factors that have been proposed, 1 
have selected 17 that are particularly 
promising and have therapeutic Implica¬ 
tions (Table 3). The present case is that 
of a man, however, and It should be noted 
that a great deal remains to be accom¬ 
plished in evahiadngrUk factors and their ■ 
therapeutic implications in women. AD of 
these risk (actors reflect concentrations 
or activities that are (bund within blood. 
The discovery of new risk factors wfll 
undoubtedly emerge from the ongoing 
investigation of cellular gene expression 
within the arterial will. 

Plasma total cholesterol and LDL-C 
concentrations do not fully represent the 
impact that the plasma lipoproteins have 
on the atherogenic process and the ini¬ 
tiation of cardiovascular disease events. 
Several lipoprotein panicle subspecies 
characterized by their apolipoprotein 
composition, their size, and their suscep¬ 
tibility to oxidation appear to be proatn- 
erogenic (Table 3). Triglyceride-rich apo¬ 
lipoprotein B-100 particles associated 
with apolipoprotein C-lII, apolipoprotein 
E-2 and E-4 iso forms, and small dense, 
cholesterol-poor LDL particles may be 
particularly atherogenic. The current pa¬ 
tient manifests high fasting triglyceride 
concentrations as well as elevated levels 
of apolipoprotein B. The increase In the 
tnglyceride-rich apolipoprotein B is ob¬ 
served in type III hyperlipoproteinemia 
(dysbetalipoproteinemia) and reflects a 
cholesterol-poor, yet proatherogenic li¬ 
poprotein particle. Since a substantial 
fraction of patients presenting with a 
myocardial infarction before the age of 
60 years have Increased plasms concen¬ 
trations of these particles in the fisting 
state, 3 it has been suggested that the 
determination of the concentrations of 
apolipoprotein B* or subspecies of apo¬ 
lipoprotein B particles 3 in hypeitriglyc- 
eridemic patients may be useflil In as¬ 
sessing cardiovascular disease risk. 

There are many other proatherogenic 
factors that can either lead to endothelial 
dysfunction and death or enhance celiular 

proliferation within the atheroma. The re- 
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sponse to arterial injury elicits a cascade 
of interrelated processes directed toward 
healing the injury. 3 Homocysteine 3 and 
oxidized lipoproteins 1 * are toxic to endo¬ 
thelial cells, and there is evidence that 
some patients may be more likely to have 
high concentrations of these substances. 
Alternatively, high concentrations of In¬ 
sulin may stimulate cellular proliferation 
and be detrimental by Increasing the exu¬ 
berance of the response to the Injury. 

Cardiovascular disease is due to a va¬ 
riety of biological processes including 
scute thrombosis. Thera are a number of 
factors involved in the physiology of dot ’ 
formation that are risk factor candidates. 
The initial activation of plasminogen that 
leads to cleavage of fibrinogen to gener¬ 
ate fibrin is a complex process involving 
an array of plasma proteins and cellular 
receptors. High concentrations of fibrino¬ 
gen, which is increased in cigarette smok¬ 
ers. is correlated with the incidence of 
myocardial infarction. Similarly, plasmino¬ 
gen concentrations, factor VII concen¬ 
trations, end plasminogen activator in¬ 
hibitor I (PAM) levels also correlate with 
the risk for developing an ischemic event. 
Since PAI-1 associate* with triglyceride- 
rich lipoproteins, this factor and Lp(a>. 
which contains structural motifs resem¬ 
bling plasminogen, link the plasma lipo¬ 
proteins with thrombosis. Although the 
present patient had a tew Lp<a) concen¬ 
tration. the sequestration of PAl-1 by his 
triglyceride-rich lipoprotein may predis¬ 
pose him to thrombosis. 

In contrast, antiatherogenic risk fac¬ 
tors may attenuate atherosclerotic risk. 
Candidates for antiatherogenic factors 
have been generated using transgenic ani¬ 
mal models. Subspecies of KDL particles 
containing apolipoprotein A-I without spo- 
Dpoprotein A-II. termed LpA-I particles, 
appear to be especially antiatherogenic. 
Several enzymes, including hepatic lipase 
and todthlnicholesterol acyl transferase 
ILCAT), modulate HDL metabolism, and 
LCAT has recently been shown to pre* 
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vent atherosclerosis in a transgenic ani¬ 
mal model. 4 * In addition, overexpression 
of the genes affecting clearance of ath¬ 
erogenic lipoprotein particles, including 
the LDL receptor, the very low-density 
lipoprotein receptor, and apolipoprotein 
E-3. might even be termed “therapeutic" 
risk factors. 41 -* 

In the present case, the presence of 
substantia) calcific coronary artery' ath¬ 
erosclerosis defined by electron beam to¬ 
mography led to the search for other pos¬ 
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LDL xpberesis, respectively. Ongoing and 
future clinical trials are required to de¬ 
termine the efficacy of the reduction of 
homocysteine and Lpfa) on reducing car¬ 
diovascular risk. The “normal" plasma 
LDL-C concentration was in the context 
of markedly increased concentrations of 
triglyceride-rich apolipoprotein B concen¬ 
trations. Patients with this lipoprotein phe¬ 
notype experienced * reduced incidence 
of cardfovascular sequelae with the use of 
the fibric add derivative gemfibnwfl. 1 Al¬ 
ternatively, niacin, which can reduce the 
concentrations of these particles as well 
as raise HDL-C, has been demonstrated 
to reduce cardiovascular disease sequelae 
and all-cause mortality in patients with 
prior myocardial infarction. 1 ® This patient 
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was treated by gradually increasing the 
niacin dosage to 600 mg of crystalline nia¬ 
cin 3 times a day with meals. This reduced 
his lasting triglyceride concentrations 
from 6.64 mmcl/L (588 mg/dL) to 3.22 
nunol/L (285 mg/dL) and his apolipopro¬ 
tein B concentrations from 3.90 to 2.78 
mmoVL (151 to 107 mg/dL). 

In summary, the concept of cardiovas¬ 
cular risk factors i$ firmly established In 
routine clinical practice. With the advent 
of more sensitive and specific screening 
methods, atherosclerosis detection and 
risk factor assessment will become more 
refined. These tools coupled with the re¬ 
sults from ongoing clinical trials will per¬ 
mit ever more effective therapy to pre¬ 
vent cardiovascular disease. 
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INFLAMMATION, ASPIRIN, AND THE RISK OF CARDIOVASCULAR DISEASE 

IN APPARENTLY HEALTHY MEN 


WWW| Paul M. Ridker. M.D., Mary Cushman, M.D., Mer J. Stampfer, M.D„ Russell P. Tracy, Ph.D., 

L. and Charles H. Hennekens, M.D. 
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and were independent of other lipid-relat- 
___ lorv-iipici-related risk factors. The use of es- 
i was associated with significant reductions in the 
‘lyogardiat infarction (55.7 percent reduction, 
among men in the highest quartile but with 
smblL nonsignificant-reductions among those in 
Iquartile (13.9 percent, P» 0.771. 

Conduiions The base-fine plasma concentration 
of C-reactive protein .predicts the risk of future myo¬ 
cardial infarction and stroke. Moreover, the reduction 
associated with the use of aspirin in the risk of a first 
myocardial infarction appears to be directly related 
to the level of C-reactive protein, raising the pos¬ 
sibility that antiinflammatory agents may have clini¬ 
cal benefits in preventing cardiovascular disease. 
(N Engl J Med 1997;336:973-9.) 

01997. Messacnuian* Medical Society. 


T HROMBUS formation is the proximate 
cause of myocardial infarction, but ath¬ 
erosclerosis, the chief underlying cause, is a 
chronic disease that progresses over dec¬ 
ades of life.’ Laboratory and pathological data sup¬ 
port the idea that inflammation has a role in both 
the initiation and die prog re ssi on of atherosclerosis, 
and antiinflammatory agents may have a role in the 
prevention of cardiovascular disease.™ However, there . 
are few daa to indicate whether inflammation tocreas- * 
es the rid: of first myocardial infarction, stroke, and 
venous thrombosis or whether amanflammatoiy ther¬ 
apy decreases that risk. 

C-reactive protein is an acute-phase reactant that 
is a marker for underlying systemic inflammation. 
£ievated plasma concentrations of C-reactive protein 
have been reported in patients with acute ischemia 6 
or myocardial infarction ** 1 and have been found to 
predict recurrent ischemia among those hospitalized 
with unstable angina.* C-reactive protein is also as¬ 
sociated with a risk of myocardial infarction among 
patients with angina pectoris 1 * and with a ride of fa¬ 
tal coronary disease among smokers with multiple 
risk factors for atherosclerosis . 11 However, since con¬ 
centrations of C-reactive protein and other acute- 
phase reactants increase after acute ischemia* and are 
directly related to cigarette smoking , 11 - 13 it has been 
uncertain whether associations observed in previous 
studies of acutely ill patients* or high-rid: popula- 
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uons ,ou arc causal or ate due to short-term inflam¬ 
matory changes or to interrelations with other risk 
factors, in particular smoking and hyperlipidemia. 

To address these issues, we measured base-line 
plasma C-reacpvc protein concentrations in 1086 
apparently healthy men participating in the Physi¬ 
cians’ Health Study 1 *- 14 ; myocardial infarction, stroke, 
or venous thrombosis subsequently developed in 543. 
V?k hypothesized a priori that levels of C-reactive 
c&stein would predict the risk of myocardial infarc- 
fron and stroke but not of venous thrombosis — an 
occ lusive vascular disease generally not associated 
^Nfh chronic atherosclerosis. After providing base¬ 
line blood samples, study participants were randomly 


igned to receive asi 
| unique oppomuu 
‘inn, an agent witl 
nmatory propertie 
iveen C-reactive pi 




ial infarction. 
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uiikl termination on Dececal 
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trnantiplatelet: and tntiin- 
nght modify any relation 
Alnd the risk of first my- 


h of Plasma Samplos 

i a randomized, double-blind, 
prill trial of aspirin and beta 
f of caidiovatcular diseue and 
t phytidans 40 to 84 yean of 
myocardial infarction, moke, 

, wete assigned to one of four 
tenure 4ay* (Buffalo, prorid- 
la Carotene on alternate dayi 
Ration), both, or neither. The 
i terminated tarty, on January 
adsocally extrem e 44 partem 
ircrion in the aspirin group.** 
inued until the study’s iched- 


^gggs?o« 

mmmi 


^ termination on Dcc q m bfic Jll. 1995.' 4 

fore randomization, r bet»eei& August 1982 and December 
$94, potential pattiat>anauMgt,alked to provide bat-fine blood 
mples during a 16-wcd^^W^riod during which all subjects 
ire given aspirin and nbnc.jrr^ea-ed placebo. Blood-collection 
it, including EDTA V; iafi^Pfjibcs, woe sent to participants 
fth instructions for okwi^^^^tftidpantt were asked to have 
Sir blood drawn into thrisEwwInbes, centrifuge die tubes, and 
turn the plasma (accompanied by a cold pack provided to par- 
ppinn) by overnight courier. The specimen* were then divided 
to aliquots and stored at -80*C. Of the 22,071 participants in 
g Physicians* Health Study, 14,914 (68 percent) provided base- 
|c plasma samples. Over die 14 yean of the trial, no specimen 
advertently chawed during storage. 


..•vVtV'Tmation of End Points and Saiaction of Control* 

We requested hospital records (and for hoi events, death cer¬ 
tificates ana autopsy ..ports) for all reported cases of myocardial 
infarction, stroke, and venous thrombosis. The records were re¬ 
viewed by a committee of physicians using sta nda r dized criteria 
to confirm or refute reported events. Reviewers of end points 
were unaware of treatment assignments. 

Reported myocardial infarction was confirmed if its symptoms 
met World Health Organization (WHO) criteria and it was asso¬ 
ciated with either elevated plasma concentrations of enzymes or 
characteristic electrocardiographic changes. Silent mvocaidiil .in¬ 
farctions were not included, since they could not be dated accu¬ 
rately. Deaths due to coronary disease were confirmed on the basis 
of autopsy reports, symptoms, circumstances of death, and a his¬ 


tory of coronary disease. Reported stroke was confirmed on the 
basis of medical records showing a neurologic deficit of sudden or 

rapid react that persisted for more than 24 hours re until death. 
Strokes were dastified a ischemic or hemorrhagic. Computed to¬ 
mographic scans were available for more than 95 percent of the 
confirmed strokes. Reported deep venous thrombosis was con¬ 
firmed by the documentation of t positive venography study or a 
positive ultrasound study; deep venous thromboses documented 
only by impedance plethysmography Or Doppler examination with¬ 
out ultrasound were not considered confirmed. Reported pul¬ 
monary embolism was confirmed by a positive angiogram or a 
c o m pl e t e d v e ntflatio o - p er fa rion scan demonstrating it least two 
segmental perfusion defeat with normal ventilation. 

Each parritipam who provided an adequate base-line plasms 
ample and had a confirmed myocardial mJaretioo, stroke, or venous 
thrombosis after randomization was matched with one control. 
Controls were pankrpadng pbjrridaas who prodded base-line plas¬ 
ma saaptes and reponed no cardiovascular diaesae at the time the 

patient reported ids event. Controls were selected rando—V from 
among study parddptna who met the matching criteria of age 
(±1 year), smoking status (smoking currently, smoked in the 
pot, or BPtr smoked), and length of rime since rand omits don 
On 6-month intervals), thing these methods, we evaluated £43 
patients and 548 controls In trot p rospective, nested, case-control 
study. 

Laboratory Analysis 

For each patient and control, plasma caOeaed and stored at 
hue fine was thawed and assayed for C-reactive protein by en¬ 
zyme-finked I mm unosorbent assay (ELISA) based on purified 
p rot ein and p otydonal anri-C-reacdvc protein uidbodica-(Cd- 
bioebem).** Antibodies were used to coat microtiter-plate wreSt, 
and biodnytated C-reactive protein, together with the patient’s 
plasma, wu tflhreed 1:700 In ansy buffer (phosphate-buffered sa¬ 
line with Oi per c ent Tween 20 and 1 percent bovine scram al¬ 
bumin). The excess was then washed off and the amount of bio¬ 
tinylated proerin etrimated by the addition of avkhn-perozidase 
(Veetotatat, Veeex Laboratories). Purified C-reactive protein wu 
used a the standard, with protein coocenoariocs a d etermin ed 
by tire manufacturer; The C-reactive protein assay wu standard¬ 
ized according to the WHO fiat IntcaHtioMl Reference Stand¬ 
ard and had a sensitivity of 0.08 gg per microti ter, with a standard 
re feren ce range of bez v rou s 02 and IS mg per box Methods 
used to measure plasma total a nd hig h d ensity li p oprotein (HDL) 
cholesterol, triglyceride, fipoproorin(*), total homocysteine, fi¬ 
brinogen, t*-dimer, and en dog en ous tissue plasminogen activator 
(t-PA) antigen have been described elsewhere. 1 *-" 

Blood specimens were analyzed in blinded pairs, with the po¬ 
sition of the patient’s specimen varied at random within the pain 
to reduce the possibility of systematic bias and decrease intcrassay 
wiability. The mean coe ffi cie n t of variation for C-reactive pro¬ 
tein across assay runs was 4.2 percent. 

Statistical Analysis 

Means or proportion* for base-fine risk factor* were calculated 
for patients and controls. The significance of any difference in 
means was rested fay using Student's t-test, and the significance 
of an)* differences in proportion* wu tested by using the chi- 
square statistic. Because C-reactive protein value* arc stewed, me¬ 
dian concentrations were computed and the significance of any 
differences in median values between patieno and controls wu 
assessed by using Wficoxont rank-sum test. Geometric mean con¬ 
centrations of C-reactive protein were also computed after log 
transformation that resulted In nearly normal distribution. We 
used tests for trend to assess eat' relation of increasing C-reactive 
protein values with rite risk of future vascular disease after divid¬ 
ing the sample into qualifies defined by the distribution of the 
control values. Wc obtained adjusted estimates by using condi¬ 
tional logistic-regression model* that accounted lor the matching 
variables and controlled for the random treatment assignment, 
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body-mist index, diabetes. hitiorv of hi’pcrtension, and parental 
history of coronary artery disease. Similar models were employed 
to adjust for measured base-line plasma concentrations of total 
and HDL cholesterol, triglyceride, iipoprotetn(a), t-PA antigen, 
fibrinogen, D-dimer, and homocysteine. To evaluate whether as¬ 
pirin affected these relations, analyses were repeated for all eases 
of myocardial infarction occ Ting on or before January 25,1988 
— the date when randomized aspirin assignment was terminated. 
All r values are two-puled, and confidence intervals were, calcu¬ 
lated at the 95 percent level. 

RESULTS 

ble 1 shows the base-line characteristics of the 
participants. As expected, chose in whom my* 
al infarction subsequently developed were more 

e than those who remained free of vascular dis¬ 
co have a history of hypertension or hyperlipi- 
i or a parental history of coronary artery dis- 
Similarly, those in whom stroke subsequently 
loped were more fifcejy to be hvo'—ensive. Be- 
of the matching. |^»»t5 and controls were 
in age and history of smoking, 
metric mean aiff^net&n plasma concenna- 
of C-reactive pri^^udbasc line were signifi- 
!y higher among whom any vascular 

t subsequently djg&ajgSd than among those 
remained free o fyypjlp y disease (P<0.001). 
difference betweliPfiSf nts and controls was 
Lest for those in hyks^mvocaidial infarction 
juently d<wdopd§nX?l vs. 1.13 mg per licet, 
#J®e@p.001), «£S8$igh d§mm& w< =re also significant 
stroke p|g|p.03)^prdcaiarly ischemic stroke 
r (Pi0.02^. InS ntras C^ncen trations of C-ieactivc 
- jPsat signiillKSffugher among those in 





:cin were noi 
m venous thromi 
0.34) (Table 2). 

,e relative risk of 
d significantly' 



bsequeudy developed 

cardial infarction in-- 
increasing quarrile of 


base-line concentrations of C-reactive protein (T for 
trend across quiruics, <0.001), in such a way that 
the men in the highest quartiie had a risk of future 
myocardial infarction almost three times that among 

those in the lowest quartiie (relative risk, 2.9; 95 
percent confidence interval, 1.8 to 4.6; P< 0.001) 
(Table 3). Similarly, men with the highest base-line 
C-reactive protein values had twice the risk of future 
ischemic stroke (relative risk, 1.9; 95 percent confi¬ 
dence interval, 1.1 to 3.3; P-0.02). No significant 
associations were observed for venous thrombosis. 
The findings were similar in analyses limited to non- 
fatal events. 

To evaluate whether increased base-line C-reactive 
protein values were associated with early rather than 
late thrombosis, we stratified the analysis of myocar¬ 
dial infarction according to the number of years of 
1 follow-up. The relative risk of future myocardial in¬ 
farction mat was associated with the highest quartiie 
of C-reactive protein (as compared with the lowest 
quartiie) ranged from 2.4 for events occurring in the 
first two years of follow-up to 3.2 for events occur¬ 
ring six or mote years into follow-up (Table 4). Sim¬ 
ilarly, the relative risk of future myocardial infarction 
that was associated with a one-quarrile change in the 
C-reactive protein concentration was stable over long 
periods (Rg. 1). 

Smokers had significantly higher median concen¬ 
trations of C-reactive protein than nonsmokers (2.i0 
vs. 1.19 mg per liter; PcO.DOl). By matching pa¬ 
tients and controls for smoking status, we mini- 
(—mixed the potential for confounding by smoking. To 
assess for effect modification, however, we repeated 
the analyses, limiting the cohort to nonsmokers. As 
Table 3 also shows, the relative risk of future myo¬ 
cardial infarction among nonsmoke n increased sig- 
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Table 2. Base-Line Plasma Concentrations or C-Reactive 
Protein in Study Participants Who Remained 
Free of Vascular. Disease during Follow- ur (Controls) 
and in Those in Whom Myocardial Infarction, Stroke, 
or Venous Thromrosis Developed (Patients). 
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4. Relative Risk of First Myocardial Infarction 
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lasma C-Reactive Protein Concentrations 
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nificandy with each increasing quartile of C-reac- 
tive protein (P for trend, <0.001). Similarly, the 
long-term effects of the concentration of C-reacdvc 
protein on th- risk of myocardial infarction were 
virtually identical among nonsmokers (Table 4). 
Moreover, the relation between the concentration of 
C-reacdve protein apd myocardial infarction was not 
significantly altered in analyses that adjusted for 
body-mass index; the presence or absence of diabe¬ 
tes, hypertension, or a family history of premature 
coronary artery disease; and the plasma concentra¬ 
tions of total cholesterol, HDL cholesterol, triglyc¬ 
erides, lipoprotcin(a), t-PA antigen, D-ditner, fibrin¬ 
ogen, or homocysteine (Table 5). 

Finally, to assess whether the beneficial effect of 
aspirin on the risk of myocardial infarction varied ac¬ 
cording to die base-line level of C-reacdvc protein, 
we repeated these analyses for events occurring be¬ 
fore January 25, 1988, the date when randomized 
aspirin treatment was terminated. 

The risk of future myocardial infarction increased 
with each increasing quartile of C-reacdvc protein 
values for men randomly assigned to either aspirin 
or placebo, and the rates of myocardial infarction were 
lower in the aspirin group for all quardks of C-reac- 
tive protein (Rg. 2). However; the magnitude of die 
beneficial effect of aspirin in preventing myocardial', 
infarction was directly related to base-line levels of 
C-reacdvc protein. Specifically, randomized aspirin 
assignment was associated with a large and statis¬ 
tically significant reduction in the risk of myocar¬ 
dial infarction among men with base-line levels of 
C-reactive protein in dx highest quartile (risk re¬ 
duction, 55.7 percent; P"0.02). Among those with 
base-line levels of C-reacdve protein in the lowest 
quartile, however; the reduction in risk associated 
with aspirin was far smaller and no longer statistical¬ 
ly significant (risk reduction, 13.9 percent; P“0.77). 

- These effects were linear across qiurtiles, so that the 
apparent benefit of aspirin diminished in magnitude 
with each decreasing quartile of inflammatory risk 
(Fig. 2). This finding remained essentially unchanged 
after further adjustment for other coronary risk ac¬ 
tors, and the interaction between assignment to the 
aspirin group and base-line levels of C-reacdve pro¬ 
tein (treated as a log-transformed continuous vari¬ 
able) was statistically significant (P“ 0.048). 

DISCUSSION 

These prospective data indicate that the base-line 
plasma concentration of C-reacdvc protein in appar- 
endy healthy men can predict the risk of first myocar¬ 
dial infarction and ischemic stroke. In. addition, the 
risk of arterial thrombosis associated with die level of 
C-reacdve protein was stable over long periods and 
was not modified by other factors, including smoking 
sums, body-mass,index, blood pressure, or the plas¬ 
ma concentration of total or HDL cholesterol, tri- 
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glyceride, Lpoprotcin(a), t-PA antigen, D-dimer, fi¬ 
brinogen, or homocysteine. In contrast, the benefits 
of aspirin in reducing the risk of a first myocardial in¬ 
farction diminished significantly with decreasing con¬ 
centrations of C-rcacnve protein — an intriguing 
finding, since this substance has antiinflammatory as 
well as antiplatelet properties. Finally, there was no 
significant association for venous thromboembolism, 
suggesting tha^the relation of inflammation to vas¬ 
cular risk may be limited to the arterial circulation. 

Because blood samples were collected at base line, 
we can exclude the possibility that acute ischemia af- 
fa^pd levels of C-reactivc protein. Furthermore, the 
tically significant associations observed were 
;ent among nonsmokers, indicating that the ef- 
of C-reactivc protein on vascular risk is not aim* 
the result of cigarette smoking. 11 - 13 Thus, our 
ipcctive data relating base-line levels of C-reac- 
ti^gf protein to future risks of myocardial infarction 
stroke among apjpfcnciy healthy men greatly i 
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partly because of dga- 
esc data, the effects 
iependent of a large 
on-lipid- related risk 

t 

ie level of C-reactive 
unclear. Previous in- 
itUf Helicobacter py- 
mcgalovims may be 
~ irion detected by 
ble that C-zeacdvc 
-6, u a cellular cy- 
t of macrophages 
plaques.* In ad- 
C-reactive protein can induce monocytes to 
dssue factor, a membrane glycoprotein im- 

R gnrtant in initiating coagulation. 10 Finally, it had been 
pSpsjitesjzcd that bronchial inflammation due to 
was responsible for associations seen in pre¬ 
dies relating C-reactive protein to vascular 
this regard, our observation that the effect 
of C-reactive protein is present among nonsmok¬ 
ers makes bronchial inflammation a less likely mech¬ 
anism. Furthermore, the finding that the effects are 
stable over long periods suggests that short-term ef¬ 
fects on clotting are unlikely. 

Our data regarding the interrelation of C-rcactivc 
protein and aspirin merit careful consideration. In 


the Physicians' Health Study, aspirin reduced the risk 
of a fust myocardial infarction by 44 percent. 11 The 
present findings indicate that the effect of aspirin in 
preventing a first myocardial infarction was greatest 
among the men with the highest base-line C-rtac- 
tive protein concentrations and that the benefit di¬ 
minished signifi tandy with decreasing concentrations 
of this inflammatory marker. Thus, although the an- 
tiplacelet effects of aspirin may be modified by un¬ 
derlying inflammation, these data also suggest the 
possibility that the benefit of aspirin may have been 
due, at least in part, to antiinflammatory effects. 11 Al¬ 
ternatively, patients with large inflammatory burdens 
may have a distinct vascular mechanism leading to 
thrombosis that is affected differently by aspirin ther¬ 
apy. For example, the protective effect of aspirin may 
differ in die setting of plaque rupture as compared 
with focal endothelial erosion. “A* 

The potential limitations of these data also merit, 
consideration. First, our analyses arc based on a tin¬ 
gle base-line determination that may not accurately 
reflea inflammatory status over long periods. Fur¬ 
thermore, although coefficients of variation were low, 
m isclassi fi c ad on due to laboratory error cannot be 
ruled out It is important to note, however, that nei¬ 
ther of these sources of variability can account for 
the observed associations, since any random mis- 
classification would bias results toward the null hy¬ 
pothesis. Since our Rudy was limited to measures of 
C-reactive protein, other prospective studies evaluat¬ 
ing specific cytokines, cellular adhesion molecules, and 
chronic infectious agents will be required to further' 
elucidate the role of inflamm ation in the initiation 
and progression of atherosclerosis. 

We draw four main conclusions from these data. 
First, among apparently healthy men, the base-line 
level of inflammation as assessed by the plasma con¬ 
centration of C-reactive protein predicts the risk of 
a first myocardial infarction and ischemic stroke, in¬ 
dependently of other risk factors. Second, the base¬ 
line concentration of C-reactive protein is not asso¬ 
ciated with the risk of venous thrombosis, a vascular 
event generally not associated with atherosclerosis. 
Third, C-reactive protein is not simply a short-term 
marker of risk, as has previously been demonstrated 
in patients with unstable angina, 0 but is also a long¬ 
term marker of risk, even for events occurring six 
or more yean later. This observation suggests that 
the effects of inflammation are probably mediated 
through a chronic process and excludes the possi¬ 
bility that undetected acute illness at base line is re¬ 
sponsible for the observed effects. Finally, the ben¬ 
efits of aspirin appear to be modified by underlying 
inflammation — an observation that raises the pos¬ 
sibility of antiinflammatory as well as antiplateiet 
effects of this agent The latter observation also 
suggests the possibility that other antiinflammatory 
agents may have , a role in preventing cardiovascular 
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discisc. Moreover, these data suggest that inflamnia- 
torv markers such as C-reaccive protein may provide 
a method of identifying people for whom aspirin is 
likely to be more or less effective — a hypothesis re¬ 
quiring direct testing in randomized trials. 

Supported bv grants (HL-26490, HL-34595, Hi*46696, CA-34944, 
CA-4II92, sid CA-WJSOJ fawn the NaocxuJ institute* of Health. Dc Kid- 
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INTRODUCTION 


A recent fjbpojt comparing mortality rates in two 
large Amerilli^aiver Society (ACS) studies. Cancer 
Prevention SSS&es I and II (CPS-I and CPS-II) pro¬ 
vided the o p pwmri ii ty to examine changes in death 
, rates from coronary heart disease (CHD) between the 
early 1960s and the mid-1980s [/). From CPS-I, cover¬ 
ing the period from 1959 to 1965, to CPS-II, 1982 to 
1988, age-adjusted death rates from CHD declined by 


1 Presented it the American Health Foundation AHF/NCI/ACS 
Workshop, New York. New York. April 15, 199fi. 


approximately 50% among men and women, among 
smokers as well as nonsmokers. Table 1 documents the 
magnitude of the decline in the two groups analyzed, 
lifelong nonsmokers vs those who were smoking ciga¬ 
rettes at the time of enrollment into each study. In both 
groups, CHD mortality feU essentially by half in the 
20* years between CPS-I and CPS-II. Although it has 
been well recognized that incidence and mortality rates 
for CHD have been dedining for many years, the 
analysis of Thun et al. [I], contrasting results for con¬ 
tinuing smokers with those of lifelong nonsmokers, and 
excluding those who quit smoking, suggests that major 
recent declines in CHD may be independent of changes 
in smoking patterns. This paper attempts to explain 
this surprising conclusion. 

Although cited elsewhere in this compilation of pa¬ 
pers (2), basic characteristics of CPS-I and CPS-II 
should be noted. These two trials were done by ACS 
volunteers who recruited friends, neighbors, acquain¬ 
tances, and their households to fill out questionnaires 
at entry. Questionnaires were distributed within a 
brief time window to adults over age 30 if at least one 
person in the household was over age 45. Follow-up 
for ascertaining deaths then occurred over subsequent 
years, and -causes of death were obtained from death 
certificates. The composition of the volunteer research 
force as well as the entry criteria resulted in a pop¬ 
ulation that was by no means representative, but 
rather was >90% white, mainly middle class, older, 
more educated, more often married, and less urban 
than the general U.S. population. There was also some 
excess of people with past cancer. CPS-1 was done in 
25 states, CPS-II in all 50 states; in both instances 
more than 1 million questionnaires formed the ini¬ 
tial research cohort. The questionnaires included medi¬ 
cal, demographic, and lifestyle characteristics, includ¬ 
ing current smoking pattern. Current smokers were 
asked the number of cigarettes smoked daily at the 
time of*enrollment; past consumption was not con¬ 
sidered. Changes in smoking habits (or for that matter, 
changes in any other characteristics) during the follow¬ 
up period were not assessed. There was neither 
medical examination nor laboratory testing, so there 


0M1-7OV97 sts.oo 

Copyright o 1S91 by Aosdomk PrtM 
All rifbu of roproduenoo is as- form rowrn^ 


http://legacy.library.ucsf.e^ticbiegfQffEtf)0)^pciiv.industrydocuments.ucsf.edu/docs/pkxl0001 


51960 3517 



442 


STEPHEN SC HEIDI 


TABLE 1 

Changes in CHD Death Rates between CPS-I and CPS-II (per 100,000 person years! 




Men 



Women 


-- 

CPS-l 

CPS-I) 


CPS-I 

CPS-II 



1959-196$ 

1982-1988 


1959-1965 

1962-1988 

*,1 

Lifelong nonsmokers 

681 

294 

-57* 

306 

118 

-61ft 

Smokers at enrollment 

1.168 

548 

-53ft 

419 

215 

-49* 


A'ote. Adapted from Thun et al. |1J. 


are no data on measured blood pressure, serum choles¬ 
terol. higlvdensity lipoprotein or other lipids, obesity, 
exerpse tolerance, or diabetes. Finally, the main 
analWs oi?Thun et al. (I] excluded former smokers, 
those'ffro had ever smoked pipes or cigars, and those 
who ILMS cigarette consumption or duration could 
not fcfraftSrtoined, leaving just current smokers vs life¬ 
long nbnsmpkers; these exclusions totalled about 25% 
of th^^^^nal CPS-I cohort afedj|bo|it 40% of the origi- 

Se feral ex pert conferencePhave been held at the 
NaticpiiPil%rt, Lung, and BjfSi$dJl|stitute (3-51 to at¬ 
tempt to explain the striking npjfcai in CHD incidence 
and that has occui^reS’inHhe United States 

and since approxiii||g$f 1950. There is a 

generadconsensus that the g|^j|gjg|for the decline is 
multifactorial, and attempts paveneen made to iden¬ 
tify thelngst. important caikg||^ne such attempt, 
by Goldman Aid Cook. attributM 24% of the decline 
in CHlMIBiktality 196Sf%PffP?6 to reduction is 
smokp^a^ This, W&L, is tJSI&potential paradox: if 
many authoritie&aa SBttbh te sLgMp jerable portion of 
the degtajyyn CHDtoa iret fucuoffi in smoking, how 
is onet&exnlam major and ^pH@^proportionate de¬ 
clines injPlyb mortality from CF& JJ n the early 1960s 
to CPS-rflflJthe mid-1980s u ^irora pulations defined 
to minir^W[any change in s molemf status: the first 
group c ompri sing those whoMwere^actively smoking 
cigarett es at the time of en ttauphl either CPS-I or 
CPS-II, amHjt he second groupjlleim<EKl as lifelong, pon- 
smokers^llif thus not smokpppi^entry into either 
study^^p|did CHD morta lity dec line so much in 
those wh^g$ltinued to smoke. ^lmoa t any cessation of 
smoking Aglfcxplain part of the decline? And, why did 
CHD mc%|g^&y decline so substantially in the lifelong 
nonsmo kgprs, since there can be no contribution from 
giving ugh&dikiip in those who never smoked to begin 
with? 

There |g^|yiearth of possible etiologic causes for 
major decanes in CHD incidence or mortality from the 
early 1960s to the mid-1980s; the most important pos¬ 
sibilities are summarised here with comments about 
relationships to smoking status and particularly how 
the various factors might explain a decline in smokers' 
CHD mortality that was proportionately similar to 
that of nonsmokers. 


IMPROVED THERAPY OF ACUTE MYOCARDIAL 
INFARCTION (MI) 

There seems little doubt that the case fatality rate 
for acute MI has fallen substantially during the time 
frame between CPS-I and CPS-II (7], which is presum¬ 
ably due to the increasing and now nearly universal 
availability of CCUs, as well as major increases in the 
proportion of patients treated with thrombolytic 
therapy, coronary angiography, percutaneous translu¬ 
minal coronary angioplasty (PTCA), and coronary ar¬ 
tery bypass surgery (CABG). Other medical therapies 
of myocardial infarction (e.g., recognition of the major 
role of acute aspirin [8], acute use of beta blockers 19], 
possibly increased use of intravenous heparin and ni¬ 
troglycerin) may also play a role. There are suggestions 
of differential effects of some therapies among smokers, 
and nonsmokers, particularly thrombolytic agents and 
aspirin. For example, the Thrombolysis in Myocardial 
Infarction n study analysed multiple baseline vari¬ 
ables in 3,339 patients with acute MI treated with TP A 
and found smokers to have significantly lower early 
mortality [10,11] as well as reinfarction rates for up to 
3 years after the initial MI 112] compared with non- 
Smokers. Although the lower early mortality among 
smokers wes explained by a lesser burden of other risk 
factors (cigarette smoking increases platelet function 
and thrombogenidty so smokers are thought to develop 
acute Ml at an earlier age with fewer other risk factors 
and thus are presumed better able to tolerate the in¬ 
sult [10]), the significantly lower reinfarction rate 
among smokers persisted even after multivariate ad¬ 
justment for other risk factors [10,12]. The somewhat 
counterintuitive observation remains unexplained, but 
it is conceivable that smokers do indeed fare propor¬ 
tionately better than their nonsmoking counterparts 
for some acute CHD conditions in the modem era es¬ 
pecially after thrombolytic therapy or aspirin, thus 
providing a partial explanation why more recent CHD 
death rates have declined as much among smokers as 
among nonsmokers. 

IMPROVED THERAPY OF UNSTABLE ANGINA 

Although it is difficult to prows statistically that 
there has been a decrease in morbidity or mortality 
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from this condition whose definition is much less exact 
than acute MI, there have certainly been major 
changes in the therapy of unstable angina. The most 
likely to have produced improvements during the 20- 
year period discussed herein are the increased use of 
intravenous heparin [13,14], aspirin [IS], and possibly 
cardiac catheterization and invasive therapy (see 
chronic stable angina, below). 


IMPROVED EMERGENCY CARE 

The increased availability and training of emergency 
preh^pitI services, an increased emphasis on educa¬ 
tion t .he.jAnhlir. to the early warning signs of acute 
MI, aiffie increased teaching of cardiopulmonary re- 
susci|g> ignjto the public and to health providers may 
all plgylffie role. There is no reason to presume any 
differential effect among .smokers vs nonsmokers. 




MEDICAL AND 
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much effect bei 
alcium blocke 
for hypertensioi 
on of verap 

,_ral for most pati__, 

sibly not dal for some subgroups, so it seems un¬ 
likely thi^meir use would have had much benefidal 
effect on ||HD mortality; a possible adverse effect is the 
subject dHmaclf current controversy [18]. One other 
change i^jfeg therapy that may have helped to de¬ 
crease Cjfe^prtality is the increasing use of angio¬ 
tensin-converting enzyme (ACE) inhibitors. Captopril 
introduced in 1981 for hypertension, and various 
ACE inhibitors were used throughout the 1980s for 
that condition. However, it is now clear that ACE in¬ 
hibitors improve survival among patients with overt 
congestive heart failure (CHF) (291, poor ventricular 
faction without overt CHF (20), and post-MI 121]—so 
that their increasing use, even if for hypertension, 


likely had a benefidal effect in reducing morbidity and 
mortality due to CHD since the early 1980s. There is 
nothing to suggest a differential effect favoring smok¬ 
ers (in order to help explain the "paradox'' cited above) 
of any of “-bese therapies. 


IMPROVEMENTS IN CORONARY RISE FACTORS 

In the past 20-30 years and during the interval be¬ 
tween CPS-I and CPS-II there has been considerable 
increase in the number of patients who are aware of 
their hypertension and whose blood pressure is con¬ 
trolled by drug therapy (22). The prevalence of hyper¬ 
lipidemia (defined by the National Cholesterol Educa¬ 
tion Program [23 1) fell considerably during the period 
discussed herein (24], and the average serum choles¬ 
terol fell by about 7 mg/d) (white men) and 9 mg/dl 
(white women) in one study (25]. There were also 
changes in the U.S. diet in the general direction of the 
"prudent diet,” with considerable declines in eggs, 
meat, end animal fat and oil consumption and consid¬ 
erable increases in fish, poultry and vegetable fat and 
oil consumption (26). Chi the other hand, not all CHD 
risk factors showed favorable trends; the prevalence of 
obesity changed very little or actually worsened (24). It 
is not clear that the U.S. population as a whole has 
substantially changed Its level of physical exercise, a)« 
though it is possible that the better educated group of 
the CPS-I and CPS-II might have done so. There has 
been interest in the use of antioxidants, and some sug¬ 
gestive data that vitamin E may be beneficial in the 
primary prevention of CHD 127,26), but it is unclear 
how widespread waa the practice of taking antioxi¬ 
dants before the mid-1980s. Perhaps more important is 
the increase in the use of low-dose aspirin as a prophy¬ 
lactic measure for the primary prevention of CHD, al¬ 
though much of that increase probably occurred only 
after 1989 with publication of the Physician's Health 
Study documenting benefits of low-dose aspirin (29]. 
Finally, there was far more use of hormone replace¬ 
ment therapy (HRT) among postmenopausal women in 
the later time period, but since smokers are less likely 
to use HRT (30,32] this factor would not explain com¬ 
parable declines in CHD among continuing smokers vs 
nonsmokers. 

It is important to note that risk factor reduction is 
likely related to socioeconomic and educational status, 
so that the more middle class, nonminority, and prob¬ 
ably more health-conscious participants in CPS-I and 
CPS-II are likely to have achieved substantially more 
risk factor reduction than the U.S. population as a 
whole, and thus might have enjoyed greater beneficial 
effect on CHD mortality from risk factor reduction. 
There are* no data suggesting that risk factor reduction 
has been more vigorous in smokers vs nonsmokers, ex¬ 
cept that obesity, which has increased in the general 
population in recent years, probably is less common in 
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smokers tone recent study showed an extra 4.4- to 5-kg 
weight gain over a 10-year period in quitters vs con¬ 
tinuing smokers [32]). Since by the 1980s there was 
probably more public knowledge that the effect of mul¬ 
tiple CHD risk factors was much greater than that of a 
single risk factor, it is barely conceivable that those 
who chose to continue smoking might have decided to 
reduce other risk factors more than those virtuous 
souls who, never having smoked, were less focused on 
other CHD risk factors. On the other hand, since many 
more former smokers were excluded from CPS-II (22% 
of the total vs 7% excluded for that reason in CPS-I), 


those remaining smokers by the 1980s were more 
likea: “hai& core," and this resistance to a healthy life* 
style rntfht have spilled over into other “coronary* 
prorie behavior." Continuing smokers are known to be 
DOWfPPIlPiij! non-health conscious in many ways. Al- 
thoul'h dabs from CPS-I and CPS-II, obtained solely at 
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aKGUIAR trends in passive smoking 

Secu useatr ends in passive smoking may have ac- 
counte lil fal^some of the results. In particular, the 
greaterreouclioQ in CHD deaths among nonsmoking 
vs smoking women (61% decline from CPS-I to CPS-II 
among nonsmoking women, 49% decline from the 
1960s to the 1980s among smoking women) might be 
due to more quitting and more restrictions on smoking 
among the public at large in the later time period, so 
that nonsmokers in the 1980s in CPS-II had less expo¬ 
sure to passive smoking-than their 1960s counterparts. 


Data to estimate passive smoke exposure are nonexis¬ 
tent in the CPS studies themselves, and even scarce for 
the United States as a whole in the earlier time period 
of CPS-I. In the Third National Health and Nutrition 
Examination Survey (NHNS III) 135}, done from 1988 
to 1991, slightly after CPS-II, 37% of adult non-tobacco 
users lived in a home with at least one smoker or re¬ 
ported environmental tobacco exposure at work. Blood 
levels in NHNS III showed an astonishing 87.9% of 
non-tobacco users to have detectable levels of cotinine, 
so the potential for an influence of passive smoking on 
nonsmokers is real. Passive smoking exposure almost 
certainly declined substantially from the 1960s to the 
1980s: the National Health Interview Survey (NHIS) 
found 42% of the adult U.S. population to be smokers 
in 1965, vs 33.2% in 1980 and 28.1% in 1988 [36]. Thus 
secular reductions in passive smoking might help to 
explain CHD reductions among nonsmokers indepen¬ 
dent of their smoking status. It is harder to explain 
substantial or similar proportionate CHD reductions 
among continuing smokers on the basis of less passive 
smoking since passive smoking should be a much 
smaller proportion of smokers’ overall exposure to to¬ 
bacco. 

ERRORS IN CHD MORTALITY RATES 

The earlier CHD mortality rates may be less reliable 
because of inaccurate death certificate diagnoses! 
There was far more use of cardiac catheterization, 
nuclear stress tests, and other invasive and noninva- 
live modalities in making accurate diagnoses of CHD 
in the 1980s compared with the 1960s. Thus it is pos¬ 
sible that there were more “wastebasket" diagnoses of 
CHD, especially among those known to be smokers, in 
' the 1960s for CPS-I, whereas by the 1980s more accu¬ 
rate diagnoses led to fewer death certificates being 
signed out as CHD (especially among smokers, who 
could have been assumed to have CHD in uncertain 
circumstances, causing a spurious decline in CHD, 
more marked for smokers, between the two CPS studies). 

There was also a change in the coding of cardiovas¬ 
cular diagnoses, with International Classification of 
Diseases (ICDJ-7 in use during CPS-I and ICD-9 dur¬ 
ing CPS-II. Since the change in coding applied to both 
smokers and nonsmokers, it is hard to understand how 
the later ICD classification could have-affected the ra¬ 
tio of CHD mortality or morbidity between the two 
groups. Conceivably, though, inclusion of more hyper¬ 
tensive diseases among deaths coded cardiovascular 
using ICD-9 in CPD-H could have altered the ratio of 
deaths if hypertension differentially causes leu CHD 
mortality among smokers. This could have produced 
the statistical effect of causing CHD rates to decline 
more among smokers and producing a similar propor¬ 
tionate decline from CPS I (ICD-7) to CPS-II (ICD-9) 
among smokers and nonsmokers. There are no data to 
support any of these purely speculative hypotheses. 
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CHANGES IN CIGARETTE COMPOSITION 

Changes in cigarettes (including but not limited to 
the increasing use of filters) or in the pattern of ciga¬ 
rette smoking, which occurred between the 1960s and 
the 1980s, may have lowered the risk for CHD mortal¬ 
ity among smokers but not for lung cancer and chronic 
obstructive pulmonary disease, since the mechanisms 
for cigarettes causing heartland lung disease might be 
quite different. Incomplete data do not particularly 
suggest major changes in smoking patterns. Although 
U.S- per capita cigarette consumption (by Department 
of Agriculfure eMmates from taxes paid and cigarettes 
imported Weak a fl at 4,345 cigarettes/year/U.S. adult > 
age 18 innP§u, the midpoint of CPS-I, fell steadily 
thereafte#to.3,739 in 1982 and 3,096 in 1988 (the years 
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reached a new low of 2,493 ciga- 
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In sumraaiS comparison of CHD mortality rates 
from the earfcrf§60s and the mid-1980s in two cohort 
questionnaini^reudies each involving more than 
1.000,000 pe jfLle .s uggests that surprisingly large de¬ 
clines occurr«y|moifg those who continued to smoke, 
declines veryf ^^a r to those observed among lifelong 
uonsmokers y wu wil i it* same time period. Many medical 
s^d social trends during that 20+ year time frame 
Blight be associated with reductions in CHD incidence 
or mortality, and the problem is to explain how con¬ 
tinuing smokers might have achieved so large a pro¬ 
portionate decline despite con tinuin g to smoke, a re¬ 
duction essentially equal to that which was observed 
among lifelong nonsmokers. Possible explanations, 
uong others, include unmeasured declines in smok- 
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ing related to the design of die trials, errors related to 
ascertainment of causes of death, and changes in ciga¬ 
rettes or the pattern of smoking that have been salu¬ 
tary for CHD even if not for lung disease or lung can¬ 
cer. CHD m irtality, even if much lower in absolute 
terms in recent years, continues to be much higher 
among smokers vs nonsmokers, so that the beneficial 
trends observed in these studies should stimulate the 
exploration of mechanisms of how CHD is related to 
smoking and not serve as an excuse for exposing smok¬ 
ers to relative risks of CHD that are still 1.5-2 times 
that of nonsmokers. 
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THE LANCET 


Review 


Chronic infections and coronary heart disease: is there a link? 



John Danesh, Rory Collins, Richard Peto 


..■■■"■..v—. " . ■ . ■ — 

A large number of studies have reported on associations of human coronary heart disease (CKD) and certain 
persistent bacterial and viral Infections. We review the epidemiological and clinical avidenoe on CHD and 
HoUeobactor pylori, Chlamydia pneumoniae, and cytomegalovirus (CMV). ae well as possible mechanisms. The 
association between CHD and H pylori may be accounted for by residual confounding from risk factors. Although the 
as mtia Um n between C pneumoniae and CHD Is stronger, the eequenoe of Infection and disease Is uncertain. As 
refeutsCMV, a limited number of patients with classic atherosclerotic coronary artary disease have been studied. 
F uSthar. etu d les are needed to resolve these uncertainties. 
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for C pntumoniat and CMV measured at just one time 
will, owing to regression dilution, 1 be substantially 
weaker Chan associations of CHD with long-term 
average antibody concentrations, or with direct evidence 
of persistent infection at die relevant anatomical site. 

Various potential causative mechanisms that may act 
either acutely (eg, precipitating plaque rupture) or 
chronically (eg, promoting plaque growth) have been 
proposed for the reported associations between 
infections and CHD (figure 1).*-’ Some involve possible 
direct effects of infectious agents on the arterial wgU, 
including endothelial injury* or dysfunction,' smooth* 
muscle proliferation,' and local inflammation,* But most 
involve possible indirect effects mediated, in the 
circulation through chronic inflammation/"** cross- 
reactive antibodies/"** or changes in known or suspected 
cardiovascular risk factors (such as lipids/*-" coagulation 
' proteins/ oxidative metabolites/ or homocysteine 1 *). 

Review methods 

Epidemiological and clinical studies published in any language 
before January, 1997, that reported on associations between 
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Figure 1; Postulated mechanisms to link Infections and 
vascular disease 

Hsp-heac-shock protein: KDlehigtvOensity lipoprotein. 
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Failure to make appropriate adjustment for potential 
eonfounders—either because they were not recorded or 
because they were not measured accurately (eg, long- 
past exposures that are related to childhood 
socioeconomic status 1 ’)—could lead to spurious 
associations of infection with CHD, or to inflated 
estimates of the strength of any real associations (even 
in studies that made adjustments for several markers 
of socioeconomic status). Moreover, as figure 2 shows, 
the 95% Cl in the studies reported so far involve more 
than two-fold uncertainty owing to the small numbers of 
cases; none of the studies with more than 100 cases and 
100 controls found significant associations of 
H pyjpri serypositivity with CHD. 

Mbit of die studies in which controls were recruited 
oppo megfeBH callv (‘other controls’ in figure 2: eg, 
hospital inpatients without heart disease) reported 
stroifafeiaatftgiations, but there was little adjustment tor 


possjgle eonfounders in many of these studies. Studies 
that tried je reduce the effects of sciecoon biases by 
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Pathoffflml evidence 

A few sSim studies reported that individuals seropositive 
for H fylorj had high plasma concentrations or counts of 
some mrarcerv' of inflammation (including fibrinogen, 
C-rea^^| protein, and . leucocytes M ) that may 
thems^^^^ associated —•th increased risks of vascular 
disease. But, at least for fibrinogen, larger studies failed 
to confirm these associations with H pylori infection,” 
and, apart from weak correlations with triglycerides” 
and, inversely, with high-density-lipoprotein (HDL) 
cholesterol, 11 no associations have been found between 
H pylori and other vascular risk factors. 

Xu and Wick" have suggested that autoimmune 
reactions against endogenous heat-shock protein 60 
(hsp60), an endothelial antigen, could trigger 
atherogenesis. H pylori contains hsp60-iike subunits, and 
the possibility of an association between H pylori 
infection and an immune response to hsp60" is now 
being investigated. There is also at least one report of 


H pylori bacteraemia," although any H pylori that 
penetrate beyond the gastric mucosa are likely to be 
killed rapidly. 1 * Studies are now in progress to find out 
whether H pylori can be found in the walls of 
atheromatous arteries. But, in the only study to far 
published, // pylori DMA was not detected in any of the 
atherosclerotic plaques of 50 patients with abdominal 
aortic aneurysms.” 

Current evidence en C pneumoniae 

Epidemiological associations 

Most of the 18 published epidemiological studies of 
C pneumoniae antibodies and CHD (or, in two cases, 
cerebrovascular disease) found at least two-fold or larger 
odds ratios (figure 3), and some reported increasing 
odds ratios with increasing antibody litres. The studies 
were done in different populations, used different 
criteria for cases, adjusted for potential confound en to 
differing degrees, and were, therefore, prone to different 
biatea. lot general consistency of their findings in a 
total of 2700 cues supports the existence of some teal 
association between C pntumonuu and CHD. Residual 
confounding may, however, still be an explanation for at 
least pan of the reported association, since risk faeton 
for C pntumonuu infection are incompletely understood 
and several studies lacked adjustments for potentially 
important confounders, such u smoking. So far, 
prospective studies, which should be leu liable to 
selection biases, have been small (figure 3). 

Most of these seroepidemiological studies detected 
C pneumoniae antibodies by microimmimofluorescence, 
which hat to be interpreted by expen microtcopists and 
may even then have poor reproducibility.” Random 
measurement errors may therefore be subs tan dal, and, 
owing to regression dilution,* would tend to weaken any 
real association. Systematic measurement error* could, 
tyr contrast, produce biases that either weaken or 
exaggerate the strength of any association, and only four 
repons indicated that disease status was concealed from 
microtcopists. Moreover, studies that used chlamydial 
immune complexes or chlamydial Upopolysscchtride for 
detection of C pneumoniae infection could produce 
spurious associations with CHD due to cross-reictions 
with some antigen, such as cardiolipin, that is associated 
with CHD. 

A further difficulty is that several of the 
epidemiological studies seemed to use various 
combinations of antibody fractions or various cut-off 
titres to define C pneumoniae seropositivity that were not 
chosen until an exploration of the data had shown which 
seemed to be most strongly related to disease. Indeed, 
some groups of investigators used different definitions of 
seroposiuricy in different studies (figure 3). Such post- 
hoc analyses could produce misleadingly strong 
associations, and apparently positive results from them 
might then have been especially likely to be published. 
Extreme findings in selected subgroups (such as diabetic 
patients, smokeis, or individuals resident in certain 
regions) may likewise be statistically biased, especially 
since most subgroup analyses were based on sparse data. 

Pathological evidence 

A few small studies reported that individuals seropositive 
for C pneumoniae had high plasma concentrations of 
fibrinogen' or C-reactive protein,* but associations were 
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(257 ofj^&of atheromatous lesions but in only 5% (sue 
of 118)%j^tfbntrot samples of arterial tissue, yielding a 
weighted odds ratio of about 10 (95% Cl 5-22). (None 
of thesfiffiSfker} of local infection necessarily indicates 
the prejgggM of viable bacteria, but C pneumonia* has 
been cl f|^Aj rom the coronary atheromatous lesions of 
a patientundlrgoing heart transplantation.”) Owing to 
the difficulty of finding arterial samples completely free 
of atherosclerosis in older individuals, few of these 
studies” sampled tissue from age-matched and sex- 
matched controls. Nevertheless, it seems unlikely that 
sampling biases can entirely account for this extreme 
difference between case and control tissue. 

Even the existence of a real association would not of 
itself distinguish between local C pneumoniat infection 
predisposing to atheroma, and the reverse sequence. 
The detection of C pneumoniae DNA in other non- 
respiratory sites” (such as stenosed aortic valves, hepatic 
vessels, spleen, and skin granulomata) has led to 


suggestions that the organism may be merely an 
“innocent bystander” In inflamed tissue. Conversely,' 
C pneumoniae in coronary arteries might promote local 
injury and elicit an autoimmune inflammatory 
response.*-” Hence, the hypothesis that C pneumoniae 
may be causative of arterial disease remains piausible 
but unproven. 

9 

Currant evldanea on cytomegalovirus and 
other horposviruMs 

Epidemiological associations 

Two-fold or larger odds ratios have been reported in 
several epidemiological studies of CMV antibodies and 
cardiovascular disease (figure 4). Some of these reports 
described increasing odds ratios with increasing 
antibody titres or with the severity of the atherosclerosis, 
which strengthen the plausibility of the associations. 
However, these studies of CMV, even more than those 
of H pylori or C pneumoniae, were characterised by small 
sample sizes, incomplete adjustments for known 
confounders, and exploratory statistical analyses. 
Furthermore, few were of classic CHD: more than 1200 
of the 1600 cases in these studies were defined .: the 
basis of coronary restenosis after atherectomy, or the 
development of lesions in transplanted hearts or in 
arteries outside the coronary circulation (figure 4). So, 
even if CMV does cause such lesions, the infection may 
not be relevant to native coronary-artery atherosclerosis. 

Although herpesviruses other than CMV might be 
associated with human atherosclerosis,” the presence of 
antibodies to hetpes simplex virus types 1 and 2 has not 
generally been associated with cardiovascular disease in 
epidemiological studies.** Moderate-sized effects may, 
however, have been missed in populations with very 
high (eg, 90%) rates of seropositivity to herpes simplex 
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cytokindS, Chemokines, and cel lular ad hesion molecules 
from cular wall.’ ’* In theTTpiSblished studies of 

CMV ggggspthology samples |^^^^rere only small 
differerugrfc-Jr the proportion oPamerojnaious and non* 
atheroxfiarous blood vessels CMV (47% 

[283^WP] vs 39% [154 o f 39B)),, with a weighted 
odds rlll^if about 1-4 (95^t^®i§>-I-9).*•‘’■* , But, 
even infection initiated the process of plaque 

formatfcgjgj^the - infectious agent might not remain 
detecta|0e. For example, in a chicken model, viral 
antigeqSta@$ld Jje found in smooth-muscle cells in early 
arterialjgg^ns but only at (he periphery of plaques in 
advanc| d m «lesi ons. M Moreover, even if low-grade 
infecticmaoeF persist, it may not be detected unless a 
sensitive test is used, such as one based on the 
polymerase chain reaction (PCR). For example, in one 
study of 70 arterial samples, CMV genome was 
detectable in 70% by PCR but in only 20% by dot-blot 
hybridisation.** Overall, in the pathology studies that 
used PCR, CMV was detected in 57% (228 of 399) of 
atheromatous vessels compared with 36% (113 of 311) 
of control samples, yielding a weighted odds ratio of 
about 2 5 (95% Cl 10-3-8). Although this odds ratio is 
conventionally significant, it is not very high and the 
95% Cl is wide, so it does not provide convincing 
evidence as to the relevance of CMV to atherosclerosis. 


Some features of atherosclerosis resemble benign 
neoplasia,** and herpesviruses can help induce genomic 
transformation.’ CMV has been studied in relation to 
p53,’ a protein that is indirectly involved in DNA repair, 
inactivation or loss of p53 is commonly one of the early 
stages in the production of a human cancer cell. One of 
the major proteins produced by CMV binds to, and 
inactivates, p53.” In patients who have just undergone 
coronary angioplasty, infection of smooth-muscle cells 
by CMV that inactivates p53 is associated with cellular 
proliferation that can lead to coronary restenosis.** This 
finding raises the possibility that t similar mechanism 
might underlie primary atherogenesis. The possible 
relevance of CMV to arterial lesions is also supported by 
findings that neoimimal proliferation in CMV-infected 
rats is increased after vascular injury,’ but not by a 
report that no CMV mRNA was found in atherectomy 
samples from 40 patients. M 

Future studies 

Observational studies 

Epidemiological studies of infections and CHD are 
needed. These studies should be large enough for 
moderate-sized effects to be assessed or refuted reliably, 
and involve repeated antibody measurement* in at least 
a subsample to allow correction for regression dilution.’ 
In such studies, the effects of residual confounders need 
to be kept to a minimum, for example by investigation 
of socially homogeneous populations (such at doctors) 
or age-matched and sex-matched sibling-pairs (one with 
and one without CHD). Sibling-pair studies would, 
however, need to be especially large, since many of the 
pairs would probably share the same infection status.* 1 If 
tuch studies measured antibodies to several agents 
(including some not thought to be related to CHD) in 
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the same individuals, and much stronger associations 
were found with certain infections (for example, 
cytotoxin-positive strains of H pylon ) than with others, 
bias could less plausibly explain the findings. Studies in 
young adults might be especially informative, since the 
associations of vascular risk factors with CHD tend to 


1 


be stronger in younger than in older individuals. 

Further seroepidemiological studies could also help to 
investigate possible causative mechanisms by 
comparison of plasma concentrations of inflammatory 
markers and other posable vascular risk factors in 
individuals seropositive and seronegative for particular 
microorganisms (as well as before and after anti- 
infective treatment), and by correlation of antibody 
titres ^fth evidence of infection in the arterial walls of 
the saij gf indiv iduals (especially since a few studies have 
suggestlfPIfat C pneumoniae tines are not positively 
associated with the presence of chlamydia in 
atheropl3P£Sf>. Pathology-based studies that compare 
the fr^uency of infections in arterial lesions of varying 
macro taao ig4r histological grades might help clarify the 
seque|c|j||j£ pneumoniae infectioft^^ atherosclerosis, 
and JHHi^iie role of CMVy^Pvlrious stages of 
athcrc hjMMBWte. r 
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C pneumoniae ). 
randomised individuals irespecrive of 
with baseline blood samples stored for 
either for all patients or for a retrospective 
subSet, any improved assay methods 
t the end df the trial (including, for 
echniquet to identify different bacteria 
or bacterial subtypes) could then be used. 


Conclusion 

The available evidence about chronic infections and 
CHD is still sparse and its interpretation is limited by 
potential biases. For H pylori, residual confounding by 
causal risk factors may account entirely for the rather 
weak epidemiological associations that have been 
reported. For C pneumoniae, the evidence of association 
is stronger, but the temporal sequence of infection and 
CHD is uncertain. For CMV, only a limited number of 
patients with classic atherosclerotic CHD have been 


studied. Some of these uncertainties may be resolved by 
better and larger seroepidemiological or pathology-based 
studies, but randomised intervention studies may 
eventually be needed. 
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treat coronary artery disease with antibiotics? 
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macrophage^gjgff increased cytokine production. 14 

ChlarnydiG &qm rnoniae is an intrac^^^^^Tganism that 
has been shawnjli case-controlled snfattiftojbe associated 
with co ronlrFj artcry disease, atiTOSpmodc carotid 
disease, ISiPllvke. 14 But whether [C finetit nomae is an 
innocent b^$gggler or whether it ipiilfevlbu* assassin, 
causing en&l&elial damage, hypercoagulability, and 
macrophage^tg&^ation, remains uncertain. For example, 
macrophage* may ingest C pneumoniae particles in the 
lung or el aawfal re Jsefore migrating to atheromatous 
lesions, in w|^sh case it is a bystander. By contrast, 
C pHrumonl ^ir iflfgcdon may actively induce immune 
activation, cfronll rele?", endotnelial damage, and 
thrombogenesis, actively leading to atherogenesis.' 

In this issue of The Lancet, (he Roxis study group report 
the effects of giving roxithromycin, an antichiamydial 
macrolide with supposed antiinflammatory properties, to 
patients with unstable angina or non-Q-wave myocardial 
infarction. The composite triple endpoint (death, acute 
myocardial infarction, and recurrent angina) was reduced 
in the treatment group (1% vr 9% in the placebo group, 
p=0 018). However, this study does not examine response 
to antibiotics according to whether patients were 
seropositive to C pneumoniae (only 47% of patients in the 
treated and 49% in the placebo group were seropositive), 


nor does it explore the changes in markers of 
inflammation, thrombogenesis, or endothelial 
dysfunction. In a similar study but one targetting 
treatment at seropositive patients rather than using the 
blanket approach adopted in Roxis, Gupta et al' found 
that railed antibody litres to C pneumoniae were preuietive 
of cardiovascular events- (odds ratio 4-2, 95% Cl 1-2 to 
15-5, p“0-03), and that lowering of the risk of these 
events by azithromycin was accompanied by a decrease 
in antibody litres. Gupta et al’ have also reported 
preliminary findings that azithromycin therapy reduced 
monocyte activation, but not procoagulant markers, at 6 
months. 

Is eradication of chlamydia likely to be a means of 
teconday prevention of coronary artery disease? Although 
the findings are encouraging, they come from small pilot 
studies. Large randomised, double-blind, placebo- 
controlled studies are needed, to establish die precise 
value of antibiotic eradication therapy, at least in patients 
seropositive for infection. And perhaps it was not 
eradication of the organism but other properties of the 
antibiotics used in the two trials, such as broad actions 
again;t other infectious organisms, and antiinflammatory, 
antioxidant, or antithrombotic effects (all of which may or 
may not be fully characterised) that were responsible for 
the positive effects. . 

Many other issues need to be explored. One is the 
relation between C pneumoniae infection and different 
ethnic groups because there b some evidence of different 
rates of infection among whites, blacks, and Indo-Asians.* 
Another is whether acute or chronic infections initiate 
thrombogenesis and atherogenesis. We also need more 
data on women, especially since the study by Gupts et al* 
was conducted wholly among men and the Roxis study 
was done predominsndy (>70%) in men. The review by 
John Danesh and colleagues in this issue of The Lancet 
explores some of the evidence for the associations 
between chronic infections and coronary heart disease 
and justifiably concludes that much of the evidence still 
remains sparse and open to many potential biases. The 
possibility of more than one organism—for example, C 
pneumoniae and Helicoba cter pylori —being guilty in a 
synergistic manner also cannot be excluded. Further 
study of the mechanisms by which suspect organisms 
result in abnormal thrombogenesis and atherogenesis, the 
(beneficial) influence of antibiotic therapy, and die effects 
of ethnicity or gender, are therefore needed. 

Evidence for the value of antibiotic intervention in 
chronic disease is already available for H pylori eradication 
therapy in preventing peptic ulcer disease, at least in 
patients with evidence of such infection. If specific anti- 
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chlamydial eradication therapy is confirmed as being able 
to reduce cardiovascular events, the day may come when a 
post-myocardial infarction patient with C pneumoniat 
infection would be on a regimen of aspirin, beta-blocker, 
angiotensin-converting-enzyme inhibitor, statin, anti¬ 
oxidants, and antibiotic. Efforts to help such patients 
comply with treatment may then well be needed. 

Gregory Y H Up. 0 Gareth Beevers 

University Department of Medicine; and Department of Cardiolegy, City 
Hospital. Birmingham BIS 7QH. UK 
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consideration the subnational patterns and their 
continuity across country borders. Mortality data were 
collected for the years 1980-81 and 1990-91. 

There were wide variations in all-cause morality rates 
in 1990-91, with a distinct east-west pattern of high 
mortality In central and eastern Europe and low mortality 
rates in western Europe. The largest differences in 
morality rates were among men, with the ail-cause 
mortality rates being almost twice as high in eastern as in 
western Europe. Similar but less pronounced differences 
were observed among women. 

Analyses of changes in age-standardised all-cause 
mortality rates show that in western European countries 
all-cause mortality rates declined between 1980-81 and 
1990-91. In central European Countries (eg, Poland, 
Hungary, Czech Republic) relatively small changes were 
observed during this period. However, since 1987 all- 
cause .natality rates rose considerably in Russia. If 
regional mortality data had been available for 1994, the 
picture would have been even more striking than that 
shown in the figure, which represents mortality data 
collected in 1990-91. 

Leon and colleagues report that mortality rates rose 
most among those aged 20-69. The changes were 
strongest for alcohol-related diseases. In 1987 accidental 
poisoning by alcohol accounted for over 80% of deaths 
among men aged under 49. The consumption of pure 
alcohol per head in Russia in 1993 was 14*5 L of pure 
alcohol per year, or 40 g of pure alcohol per day. With *. 
such a high level of consumption, the population burden 
of alcohol-related diseases and death due to accidents and 
violence, strokes, arrhythmias, and cardiomyopathies it 
bound to be high. 

Aaurvey carried out in 1992 and 1993 showed that 
82% of the men consumed alcoholic drinks, the average 
intake of pure alcohol among the alcohol consumers was 
about 60 g/day. This is equivalent to about 420 keal/day. 

If average energy intake for men aged 20-69 is about 
2500 kcat/day, 17% of energy would come from alcohol. 
Together with a high intake of saturated fat and a low 
intake of antioxidants, due to a low intake of vegetables 
and fruits, the diet would be unbalanced and atherogenic. 1 
Such a diet, together with a high prevalence of smoking 1 
and drinking, can account for the high morality rates due 
to cardiovascular disease in central and eastern European 
countries such as Hungary and Russia.' 

Changes in environmental determinants of diseases will 
rapidly lead to changes in morality rates, as was shown by 
the effects of the then USSR’s President Gorbachev's 
anti-alcohol campaign in 1985. Also, changes in dietary 
and smoking habits between 1972 and .1992 in Finland 
led to a 50% reduction in age-standardised deaths from 
coronary heart disease.' These findings show that the 
appalling life expects tides in Russia of 57-6 years for men 
and 71*0 years for women can soon be unproved by 
measures such as preventing alcohol abuse, discouraging 
smoking, and encouraging a healthy diet. To make any 
impact, these measures should be included immediately in 
che socio-economic reform now taking place in Russia. 

Oaan Kromhout, Bennie Bloemberg. 

Gerda Ooornbos 

Division or Public Hoatth Re March. National institute of Public Health 
and the Environment. 3720 BA BlUhoven. Netherlands 
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The inherent virtues of managed care have mani- 
fested themselves in many salutary improvements to 
the system that might otherwise never have been 
made. These include attempts to eliminate waste and 
redundancy, a greater focus on health promotion and 
disease prevention, mote attention to the manage¬ 
ment of chronic diseases, a focus on the accountabil¬ 
ity of physicians aftd health plans and on the quality 
of care, lower hospitalization rates without an obvi¬ 
ous decline in the quality of care, heavy investment 
$n patient-information systems, and — at least for the 
present — control of employers’ health care costs. 

perverse effects of managed care are many 
rand have been detailed elsewhere. In fact, managed 
M#* dealt rather ineffectively with its shortcom- 
i-j.gs, gyrating a backlash that has resulted in anti- 
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gal a re but a few exampfeSTYet, regulation of man- 
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cornered with hospitals L^ Ehjare governed by gar- 
%ygpan regulatory stnuM^^ie multiplayer man- 
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<^i^This will mean assigning the most appropriate 
laasrinnel to provide the care needed by individual 
fSatiqnts. For some patients, that will be a primary 
@P%>h)tsician alone; for others, only a specialist; for 
$&&&, it might be a nurse practitioner, together with 
isgg|g|ary care physician and a specialist; and for 
mosewith complex illnesses, it might be a can: man¬ 
ager, coordinating the care given by several special¬ 
ists and a generalist. No matter who provides the 
care, however, it will never be complete unless those 
responsible for it seek a far deeper understanding of 
the patient's social, economic, and ecological con¬ 
texts than we do now. Becoming more aware of the 
psychological and persona) barriers to effective care 
is an essential pan of this kind of care. 


In a talk at the 1994 Institute of Medicine meet¬ 
ing, a colleague of mine who was asked to speculate 
about how medical care would be organized five years 
hence summed up the status of predictions: he said 
he wasn’t even sure what the system would be like 
when he got back to his office that afternoon. 10 The 
lesson is that all predictions (including mine) should 
be taken with a grain of salt. 

Jerome P. Kassirer, M.D. 
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Inflammation,’ Atherosclerosis, 
and Ischemic Events — Exploring 
the Hidden Side of the Moon 

C ARDIAC "jid cerebral ischemic events develop' 
unpredictabiv in patients with widely varying 
degrees of atherosclerotic disease. Thus, a major area 
of research is the study of the stimuli that provoke 
ischemic evens. The weak relation between ische¬ 
mic events and flow-limiting stenoses in the coro¬ 
nary and carotid arteries leaves room for innovative 
research. 1 However, it is easier to siudv the details of 
accepted paradigms than it is to develop new hy¬ 
potheses, just as it was easier to map the visible face 
of the moon than it Was to explore is hidden side. 

The study by Ridker et al. in this issue of the 
Journal 1 provides convincing evidence that among 
normal men, base-line serum levels of C -reactive pro¬ 
tein are predictive of future myocardial infarction and 
ischemic stroke but not of venous thrombosis. The 
risk increased with rising levels of C-reactivc protein, 
even when the values were within the normal range. 
The increased risk was independent of lipid-rclatcd 
and non-lipid-related cardiovascular risk factors and 
was reduced by treatment with aspirin in direct pro¬ 
portion to the base-line C-reactive protein value. 
This observation, made in men with favorable 


April 3, 1997 


http://legacy.library.ucsf.edi^tid/c§r()v^fi04sral*/w.industrydocuments.ucsf.edu/docs/pkxl0001 


51960 353 2 



coronary-risk-factor profiles, expands on the results 
of previous reports showing the long-term prognos¬ 
tic value of -C-rcactive protein levels in people with 
multiple risk factors 3 and in patients with chronic 
angina. 4 The long-term prognostic value of C-reac- 
tive protein Weis, even when they are within the 
normal range, and the short-term prognostic value 
of elevated C-rcactive protein levels during hospital¬ 
ization in patients with unstable angina 5 may open 
new avenues for research on the stimuli leading to 
irreversible ischemic events. 

yr filevated serum levels of C-rcacuve protein are 
f nonspecific but sensitive markers of the acute-phase 
'■■■, se^onse to infectious agents, immunologic stimuli, 
and tissue damage. The long-term prognostic value 
s-reactive protein levels 2 may be related to chron- 
fection of the vessels with organisms such as 
acgalovirus, chlamydia, and hclicobacter, but 
seems unlikely be&igsejche risk association was 
d for values obni^jiiitj90 percent of normal 
le and was sustaii^o over several yean. In our 
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t less than 70 years old — characteristics that are 
hated with a favorable outcome. It is possible 
|that C-rcactive protein levels may have less prognos- 
PlPyaluj in patients with a large number of risk 
?rs. 

j observation that most infarct-rclatcd arteries 
to' flow-limiting stenoses is driving the search 
for inflammatory mechanisms of acute myocardial 
ischemia. 9 Mctalloproteinases released by inflamma¬ 
tory cells can lead to Assuring of coronary athero¬ 
sclerotic plaques, although in one study no Assuring 
was found in 40 percent of the inflamed plaques be¬ 
neath infarct-rclatcd thrombi. 10 Conversely, coro¬ 
nary-plaque Assuring occurs in 10 to 25 percent 


! of noncardiac deaths. 1 Finally, inflammatory-cell in- 
! filtrates are commonly found in chronic atheroscle¬ 
rosis, and evidence of immunologic activation in 
plaques can be found in both acute 10 and chronic 
ischemic syndromes.* 1 Common findings cannot, by 
themselves, explain the occasional occurrence of is¬ 
chemic events.' 

Myocardial infarction and ischemic stroke are the 
end result of sudden, persistent interruption of re¬ 
gional blood flow from any cause, such as throm¬ 
bosis, spasm, small-vessel constriction, or a combi¬ 
nation of all three. In tum, there may be multiple 
causes of thrombosis, spasm, and small-vessel con¬ 
striction. 5 Inflammation is only one of the compo¬ 
nents that may favor the development of acute ische¬ 
mic events. C-reactive protein levels are normal in 40 
percent .of patients with unstable angina and in pa- 
tients with myocardial infarction not preceded by un¬ 
settle angina. Conversely, in other vascular disorders 
C-rcactive protein levels may remain elevated for 
years in patients who never have a myocardial infan t-- 
tion or stroke. 12 The progressive reduction of the 
risk of myocardial infarction in patients with high 
C-rcactive protein levels who are treated with aspirin 
may suggest a beneficial antiinflammatory effect of 
the drug that becomes detectable in low-risk pa¬ 
tients. Inis possibility deserves appropriate attention. 

The intriguing findings of Ridker et al. 2 suggest 
that the time has come to reexamine rite pathoge¬ 
netic components of myocardial infarction and is¬ 
chemic stroke in the hope of identifying the patients 
who would benefit most from particular, therapies. 
At “present^ all patients' with unstable angina are 
treated with the latest antithrombotic drugs, all pa¬ 
tients with acute myocardial infarction are treated 
with ever more efficacious thrombolytic agents, and 
all patients with hypercholesterolemia afie treated 
with cholesterol-lowering drugs. lust as people with 
very low C-rcactive protein levels may not benefit 
from prophylactic aspirin, patients with coronary 
disease who are in the top third of cholesterol level* 
but in the lowest third of C-reactive protein and fi¬ 
brinogen levels may not benefit from cholesterol re¬ 
duction, since such patients have been reported to 
have no ischemic events over a two-war follow-up. 4 
I Ischemic heart disease is appearing to be an ever 
| more complex syndrome, like anemia. Patients with 
i severe anemia, whatever the cause, benefit from 
i blood transfusions, but indiscriminate treatment of 
anemic patients with iron is clearly poor medical 

practice. The search for the multiple pathogenetic 
components of acute ischemia is a major challenge. 
Different pathogenetic mechanisms are likely to re¬ 
quire different therapeutic approaches. 

Amuo Maseri, M.D. 

Catholic Urthvrtity of the Sacred Heart 
00166 Rome, Italy 
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[ent for patients who 
ble rectal cancer is 
this disease has im- 
decade, and most 
stoperadvc combina- 
ents of this therapy 
o therapy based on 
suracil. Radiation therapy decreases the inci- 
of local (pelvic) recurrences; chemotherapy' 
enhances the efFects of radiation and improves sur- 
pSs^by decreasing the risk of distant metastasis. 

|e publication of two randomized trials in which 
pr improvement in local control and survival 
id with postoperative combination therapy 1 - 2 
prompted a National Cancer Institute Consensus 
Conference in 1990 to recommend that standard 
postoperative adjuvant treatment for patients with 
tumors extending into the perirectal fat (stage T3), 
with involvement of the mesorectal or pelvic lymph 
nodes (N1 through N3), or both should be six cy¬ 
cles of fluorouracil-based chemotherapy plus con* 


] current pelvic irradiation.' Since that time, trials of 
i postoperative therapy have concentrated on identify¬ 
ing optimal chemotherapeutic drugs and improving 
methods of administration. 

Postoperative combination therapy is usual for re¬ 
sectable rectal cancer in the United States, but it is 
not routine in some European countries, where che¬ 
motherapy is considered investigational and radiation 
therapy is delivered prcoperarively in an intensive, 
short course. These differences have long been a 
source of controversy with our European co lleagues. 

There have been 10 modem randomized trials of 
pre opera rive radiation therapy for resectable rectal 
cancer. 4 Most used an intensive, short course of irra¬ 
diation. Five reported a significant decrease in the 
race of local recurrence. Some found a significant 
improvement in survival in subgroup analyses, but 
none have shown a significant advantage for the 
whole group of treated patients. 

The final results of the Swedish Recta] Cancer Tri¬ 
al appear in this issue of the Journal} This is one of 
a series of randomized trials performed by a group 
of respected investigators from Sweden. It is the first 
randomized trial of intensive, short-course preoper¬ 
ative radiation therapy to show a survival advantage 
for the total patient group, according to an inten- 
rion-to-treat analysts. As compared with postopera¬ 
tive combination therapy, a short, intensive course 
of pre operative irradiation is more convenient for 
the patient and less expensive. Patients receive ther¬ 
apy in only 5 fractions (administered during one 
week), as opposed to 28 fractions (over six weeks), 
and do not need six months of chemotherapy. If the 
one-week course of preoperative radiation therapy 
significantly improves survival, why .not adopt this as 
the standard of care? 

Given that the other nine randomized trials of 
preopera rive radiation therapy have not found a sur¬ 
vival benefit, the Swedish data need confirmation. 
Moreover, even if future trials confirm the survival 
advantage, other issues — such as treatment end 
points and toxicity — need to be addressed. The pri¬ 
mary end point of most clinical trials in patients with 
cancer is survival. This measure of success is impor¬ 
tant, but there are other pivotal end points in the 
treatment of rectal cancer, including local tumor 
control, preservation and function of the sphincter, 
and qua lit)' of life. In our quest to improve overall 
survival, we sometimes overlook these miners. 

A major goal of preoperative radiation therapy is 
the preservation of the sphincter. Two cr* 1 ? 4,7 have 
reported preliminary results of preoperative radia¬ 
tion therapy in patients who were prospectively ex¬ 
amined by a surgeon before the start of radiarion 
therapy and were declared to need abdominoperineal 
resection. Neither trial used chemotherapy. After 
preoperative irradiation, approximately 80 percent 
of the patients were able to undergo sphincter-pre- 
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